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Double Retinoscopy Bor 


Goldmann Projection Perimeter 


Prism Exophthaimomete: 


Haag Streit 


it’s the most complete collection of 


fine ophthalmic instruments in this country ! 


Zeiss Opton Slit Lamp 

Goldmann Slit Lamp—by 
Haag-Streit 

Aimark Slit Lamp, new model 

Goldmann Projection Perimeter 

Aimark Projection Perimeter 


We invite you to see them and have them 
demonstrated for you when you come 
to the American Academy meeting in 

October. You ll see the finest 
imported and quality: American 


instruments assembled any where New Keeler line of Diagnostic 
featuring newest serentity Instruments 
- methods and developments. During the Complete line of 
Academy Meeting —come to The Ophthalmoscopes 


House of Vision display at the New Trial Frames 
New Trial Set—Curry & Paxton 


PALMER HOUSE Orthoptic equipment 
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Javal-Schiotz Ophthalmometer 
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in the most common ocular infections 


sharp-focus therapy 


For the topical treatment of ocular 
infections due to the wide variety 

of pathogens SUSC eptble to ‘Tetrac yn 
or Terramycin"t these Ptizer 


formulations are invaluable: 


Tetracyn Ophthalmic Ointment 


Terramycin Ophthalmic Ointment 


with Polymyxin B Sulfate (5 mg. of Terramyom and 10,000 units of polymysin B sulfate) oz. cubes 


Terramycin Ophthalmic 


(for solution ) 25 mg. in 5 ce dropper vial 
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Rainbows are 


for prospectors 


Bausch & Lomb glass technology makes 


the color-free “hidden seg” 


bifocal 


Orthogon D—the bitocal with the “invisible 
segment’ isa product of Bausch & Lomb advanced 
glass technology. It 1s comprised of a Barium 
crown glass segment and special Nokrome 
crown glass distance lens both produc ts of the 
nauion’s only exclusively optical glass plant 
Orthogon D images are clear and sharp 

virtually free of chromatic aberration 

A demonstration ts interesting 


ask to see it 
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It was in 
1927 that 
the late Sir 
William Lister 
came to us and 
entrusted us with 

the development of his revo- 
lutionary idea for an instru- 
ment based on the always 
popular Morton Ophthal- 
moscope but incorporating 
an optical system which, 
with minimal corneal reflex, 
would illuminate a wide area 
of fundus. With his enthusi- 
astic and always courteous 
co-operation we were able to 
show the first Lister-Morton 
Ophthalmoscope to the Con- 
gress of the United Kingdom 
Ophthalmological Society at 
the Royal Society of Med- 
icine in April 1928. The im- 
mediate demand was so great 
that we had to refrain from 
advertising it until Septem- 
ber of the following year. 
The instrument subsequently 
became generally recognised 
as the ideal blend of design 
and craftsmanship. Inevita- 
bly, during the years many 
attempts at imitation have 
been made but there is 


Agents 
Messrs. Anton Heilman 
Hempstead, L. N. Y 


The House of Vision 
Chicago 2 


Parsons Optical Laborotories 
San Francisco 2 


TWO 
MODELS 


Battery 
m 
handle 
or 
To work 
from 


the mains 


Same 
head 
for 
either 
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HAMBLIN 
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63% of Vital Vision* 


Will she be caring for your kids... when it happens? 


* It won’t be her fault—but she’s bound to make a mistake. It 
could be deadly. Even with bifocals, she has lost 20/20 vision at 
intermediate—this vision may be vital. We know how much she’s 
lost. You can have this information without cost. Our compre- 
hensive study of visual loss in presbyopia is completed, and results 
are available. We respectfully suggest that you employ this chart 
of average losses in Vital Vision for bifocal wearers—carefully com- 
puted for you by age, by strength of Rx. 

Never has there been such strong evidence for the considera- 
tion of CV lenses for bifocal patients 50 and over. ; 
UNIVIS 


the \JNivis LENS COMPANY 


Professional Service Department 
DAYTON, OHIO 
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Disposable, transparent Ice plastic tubes 


with dropper nozzle and replaceable cap. 


NON-FLAKING 
UREA CAP 

TO KEEP DUST 
OFF NOZZLE 


BLIND TIP FOR 
HERMETIC SEALING 


TRANSPARENT WALL 
AS AN EXTRA CHECK 
AGAINST POSSIBLE 
FOREIGN BODY 
CONTAMINATION 


>— AIRTIGHT SEAL 


Sterile - Fully Potent 
Hermetically Sealed 
Controlled Dropping 
Salvageable Remainder 
Light - Unbreakable 
Space Saving 


For Operating Room 
Hand Bag 
Treatment Stand 


Packaging - Boxes of 10 and 25. 


Atropine |%, Tetracaine '/2 %., Fluorescein 2%, others. 


Send for {ree sample box Dropperett 


THE ISO-SOL CO., INC., BROOKLYN 17, N. Y. 
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Making the jump from single vision to bifocal lenses can be a 


difficult job for your patient. Your GUILD OPTICIAN knows the 
importance of fitting bifocals with the reading segment at 
just the right height. His years of experience enable him to 
determine correct segment height and fitting resulting in 


satisfied patients with better vision. 
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MAINS OR BATTERY OPERATED 


This new instrument is recommended tor 
difficult and border-line cases, and particularly 
where the pupil is small or where opacities 
are present. It combines optical and mech- 
anical precision, ts durable and easy to handle 
ind gives maximum homogeneous illumination 
Although designed primarily for direct use and 


for the usual critical examination of the cornea, 


lens, vitreous, etc., indirect ophthalmoscopy can 


be effected under dark room conditions. It will 
not measure refraction, neither can it be used 
for Slit Lamp examination, these very im- 
portant functions being better performed by 
specially designed instruments. 


for descriptive leafles 


please write 


VORE 


Cahlegrams 


ONDON, 


Clemclarke, London 


ahove) Battery Model 
left Mains Model 
showing head in obvers. 


and reverse 
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SIMPLIFIED ASTIGMOMETER 


(Lebensohn) 


PLASTIC 
WASHABLE 
“NO COMPUTATION REQUIRED” 


CAN BE USED AT 10 OR 20 FEET 


Send for Literature 


EACH $9.75 


(Actual size 1344” x 14”) 


New Near Chart 
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GUIBOR Symbol Near Chart now available 


os 


NEARPOINT “E” CHART 


ey © ouson tance equivalents, as well as quantitative 


in durable and soilproof plastic. Gives dis 


ee measurements for near vision. I. Symbol 


TO BE HELD FOURTEEN INCHES FROM THE EVE understood by all 


Place your order now 


Actual size 6" x 6” 


OPHTHALMIC 
OPTICIANS 


DISPENSING SERVICE oe h SERVICE 


Loop Office: 


109 N. Wabash, at Washington : \oO Wilmette Office: 


9th Floor STate 2-5362 1139 Central Avenue 
CHICAGO, ILL. (Formerly Belgard, Inc.) WILMETTE, ILL. 
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TRANSACTIONS of the AMERICAN 
OPHTHALMOLOGICAL SOCIETY 


Ninetieth Annual Meeting, Glacier Park, Montana 
1954. Volume LI 


These twenty papers represent new findings and research 
in ophthalmology. Each paper presents in detail the ex- 
perimental and clinical evidence on its subject and is fol- 
lowed by a summary of the discussion that took place at 
the meeting. The volume also includes the minutes of the 
ninetieth annual meeting and seven theses of the candi- 
dates accepted for associate membership in the American 


Ophthalmological Society. 978 pp., lus. $18.00 


EDUCATION and HEALTH of the 
PARTIALLY SEEING CHILD 


Third Edition 
WINIFRED HATHAWAY 


“Every ophthalmologist should know something of the 
history of the special educational facilities for visually 
handicapped children. This book gives an excellent his- 
torical background, and defines the needs of the partially 
seeing child in respect to special educational faciltties and 
the methods of providing these.” Archives of Ophthal- 


mology. $3.75 


+ 


GL Order from your bookstore, or 


—— COLUMBIA UNIVERSITY PRESS, New York 27 —— 


Announcing 
The NEWA4)H-R-R 


PSEUDOISOCHROMATIC PLATES 


LeGrand H. Hardy, M.D. 
by Gertrude Rand, PH.D. 
M. Catherine Rittler, B.A. 
Based on the research work originally conducted in the Knapp Memorial Laboratory 
of Physiological Optics, the Institute of Ophthalmology of Presbyterian Hospital and 


the Department of Ophthalmology of the College of Physicians and Surgeons of 
Columbia University, New York, New York. 


American Optical announces the most 
comprehensive low-cost color test ever 
produced. Many years in development, it 
has a scope and thoroughness never 
before achieved in a test of this type. 
Extremely easy to administer, it makes 
complete, accurate color vision testing a 
logical facility of every office. 


First, it separates people with defective 
Red-Green and/or Blue-Yellow color 
vision from those with normal color 
vision. Further, it classifies the subject's 
defect as to Protan, Deutan, Tritan or 
Tetartan. Finally it estimates the amount 
of the deficiency as mild, medium or 
strong. 


The development of the test has been 
so successful that it combines speed and 
ease of administration with the new fea- 


tures of classification and quantitative 
diagnosis. For the vast majority of peo- 
ple the test is completed in seconds. The 
symbols used are universally understood 
The ingenious pattern of the plates 
allows no clues for memorization. It has 
been approved by the Subcommittee on 
Color Blindness Studies of the Inter 
Society Color Council 


For a first-hand view of this truly 
remarkable development in the field 
of physiological optics, call your AO 
Representative, 
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It wasn’t the fish but the screw which got away that spoiled Jim Henry’s vacation. 
He was a hundred miles from nowhere and ready to wade the upper stream 
when the frame of his glasses and a lens parted company 
Without glasses he could scarcely see a horse let alone how to tie a fly. 
So he was shored until several days later a new pair of glasses came in answer 
to a wire. He was plenty sour and plenty sore. 
Screws don't get away when the frame ts a MANSFRAM with BARRELOC, 
They're locked in. BARRELOC screws are encased in little tubes with metal ears. 
The ears are clamped down over the screw heads. Screws can’t back out. 


Don't expose your patients to the loose screw nuisance. 


Give them MANSFRAM and they'll be safe. 


A—Barreloc Open 


B—Barreloc Closed 
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For absolute assurance of 


modernity, quality, performance and 


patient satisfaction, always specif) 


WIDESITE 


Corrected Curve Lenses 


Shuron Widesite Lenses are made in ac 
cordance with the most up-to-date pro 
fessional standards, having marginal as 
tigmatic correction for clear vision from 
edge to edge. 


laboratory 
the 


under 
controlled and undergo 
most rigid factory inspection in the indus 
try. They are guaranteed ‘‘first’’ quality 


They are produced 
conditions 


free from aberrations, bubbles, seeds and 
striae 


Centering, powering and thickness of 


SHURON OPTICAL COMPANY, INC., GENEVA, NEW YORK 


controlled 


Shuron Widesite lenses | 
super-accuracy 


orrected Curve Lenses meet 


Widesite ( 


exacting are 


specification They 


designed for modern seeing 


your 
modern lenses 
They 


the utmost in cosmetu 


also balanced lenses that give 


appeal 


are 


Made in a complete range of 17 base 
curves from 7.500 to 10.500 


able in White and Tonetex trom 20 
stock houses 


and avail 
conver 


tently located factory branch 


and independent optical suppliers 
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finger selection for all 
dioptric lens 


aperture 
light intensity 


with the 40 
National Ophthalmoscope 


This is one of the most compact, light and easily handled 
instruments of its kind. Operator can, with one finger, 
without changing the original examining position: select 
dioptric lens .. . select aperture . . . control light intensity. 
No fuss, no elaborate adjustment. In addition to simple 
functional efficiency, it offers reliability at moderate cost. 


Has dioptric range of —20 to +25... 4 apertures for: 
standard, pin-hole, vertical slit illumination and red-free 
filter . . . built-in fixed focus double condensing lens... 
magnified illuminated numerals ... dust-proofed ... dur- 
ably finished, matt black... supplied with large or medium 
battery handle. 


It's Lifetime Guaranteed ! 


q ASK YOUR DEALER TO SHOW YOU... 40 and 2340 


, NATIONAL ELECTRIC INSTRUMENT CO., INC., 
ELMHURST 73, N. Y. 
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Now, the beautiful French designed Gisele 
is available in the wide, contoured Casino 
temples and can be used either as ‘‘skull’”’ 
or ‘‘library’’ style. 


Specify ‘‘Casino Temples’ when ordering. 


Colors: 

Slate Blue, Jet, Fire Engine Red, 
Paris Gray, Mink, Claret, Seafoam, 
White 

Sizes: Temples: 
42/18--20—22 -5%—6 
44/18 -20 -22 

46/18 20-22 


opticaL COMPANY, INC. 


PETERSBURG, VA. 


Manufacturers of Ophthalmic Lenses @ Frames e Sun Glasses 
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IN CYCLOPLEGIA... 
CYCLOGYL 
HYDROCHLORIDE 
brand of cyclopentolate hydrochloride 


SAVES TIME 


... for you... with rapid onset of action 
.. . for your patients . . . with rapid recovery 


Cyclopentolate hydrochloride . . . produces a rapid [30 to 60 minutes], intense cycloplegia and 
mydriasis of moderate duration , , . and is effective in highly pigmented irises and for persons of 


all ages New and Nonofficsal Remedies, Philadelphia, J. B. Lappmncott Company, 1954, p. 189 


Cyclogyl has shown outstanding qualities in 1055 cases 


(Incorporates work of 11 previous investigators 


( ad Dosage and Administration Diopters of Residual Spontaneous Recover 
drops) ° A mmodation in he 
Cyclogyl 0.5% 2 1.10 241 
Homatropine 2 é or 00 
’ esive drops at hve minute intervals tRecovery time reduced to six hours after one percent 4 arpine 
Gordon, D. M., and Ehrenberg, M. H.: Am. J. Ophth. 48:831 (De 1954 


the chief handicap of maximum cycloplegia, namely its incapacitating effect, 1s minimized 
Gettes, B. AM.A. Arch, Ophth. Apr.) 1954 


Cyclogyl, “by virtue of its brevity, rapidity of action, and consistent depth of cycloplegia, will be 


{a drug of choice] for routine refraction . . .” Ehrlich, L. H.: New York J. Med. 53/3015 (De 1953 
Dosage Supplied 
Cycloplegia ~ One drop 1.0%, in each eye (or two drops of Sterile ophthalmic solution in Gifford’s Buffer (pH 6.0 
0." produces maximal cycloplegia in 40.60 minutes. Re 0 Solution 1‘ Dropper Bottles 
ery time is normally 4.12 hours spontaneously, Pilocarpine 1.4 Solution Dropper Bortles 
reduces re ery cme. In deeply pigmented eyes, 2 drops of d Dropper Boctles 
n each eye, insecilled 10 minutes apart, achieves satistac 
tory loplegia in 9S cases Se 
Mydrias®\ — One of two drops of 0.5 in cach eye Mhiyfelin le. Since 1794 
vamples and Literacure on request Pharmaceutical and Research Laboratories 
New York 3, N. Y. 
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The Effect of the Carbonic Anhydrase Inhibitor Acetazoleamide on Aqueous 
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kecenth WKornblueth and Linner have 


pre ented evidence that tonography can be 
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for ocular rigidity and corneal curvature. In 
the present investigation an attempt was made 


to the alteration im rabbit aqueou 
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where 


P, = intraocular pressure before acetazoleamide 


( facility of outflow before acetazoleamide 


= intraocular pressure after acetazoleamide 


Cy = facility of outflow after acetazoleamice 


M% per cent change in flow of aqueous 


| lonography m Kabiit 
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ntraccular pressure after acetazoleamicde 
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RESULTS 
In a series of 50 eyes, systemic inhibition 
of carbone anhydrase resulted in an average 
ot 63% (Table 1). In 


pressure 


suppression of flow 


some rabbit eyes mtraocular Was 


lowered without change in facility of outflow 
( bigs 1-4) 
that 


In other rabbits it was apparent 


compensatory decreases in facility ot 


outflow maintained intraocular pressure in 


flow 
thes 


similar ases im 
6) 


\treme 


spite ot aqueous 


Variations hetween 


5 
(hig 


two ¢ were noted and are recorded 


in lable 1 Moreover, 


tonography at intervals of 


in almost all rabbit 


three to six hours 
alter acetazoleamide revealed that restoration 
of intraocular pressure was accomplished pri 
marily by a decreased facility of outflow be 


lore aqueous flow had returned to normal 


COMMENT 


lhe average decrease ot aqueous flow of 
63% found by tonography in rabbits is quite 
consistent with the alterations in composition 
fluid 
comparing 
tions of bicarbonate and ascorbate in the pos 


of the ocular induced by acetazolea 


mice steady-state concentra 


terior and anterior chamber fluids of rabbit 


eyes before and after carbonic anhydrase 


inhibition, estimates were obtained for 


changes im aqueous flow.’ Thus, the posterior 
Incarbonate de 


excess 


chamber concentration of 


creased from a mean of ovel 


plasma level to 38% excess. Anterior cham 


her bicarbonate averaved 36% in excess ot 
plasma level and fell after acetazoleamide to 
10% above plasma level. These bicarbonate 
data were found to be consistent with an 
average suppression of aqueous flow of 64% 
Sinular comparisons of steady-state concen 


trations of ascorbic acid in the posterior and 


anterior chamber fluids suggested an average 
ol OO% [ 


inhibition of secretion of aqueous 


humor 


mined by repeated tonography on the eyes 


decrease im aqueous flow as deter 
of patients was also found to be in excellent 
ffects 


have resulted from 


agreement with the data for rabbits 
of the same magnitude 
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WHLLA. 209 LE BEFORE DIAMOX 5.5Gm. 


one minute 


PHILA. 209 LE 60 MINUTES AFTER DIAMOX 5.5Gm 


porsive rablout 


Repeated tonographic tracing one hour betore above) and one hour after 


below) the intravenous ad i acetazoleamiuce me 


Note the fall im iitra 


«ular pressure (15) ity of outtlo 


hig. 2.—‘‘Responsive” rabbit (No. 161) 
Ponograplic tracings, rabbit eye, before (above) and after (below) the systemme administra 
tion of acetazoleamide (100 s/ky. witravenously), illustrating a fall im intraocular pressure 


(Po) with little change in tacslity of outtlow ¢C ) 
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Fig. 3.“Responsive” rabbit (No. 259). 

lonographic tracings, rabbit eye, before (above) and after (below) the systemic administration 
of acetazoleamide (100 mg/kg. intravenously), illustrating a fall in intraocular pressure (/’) 
with little change in facility of outflow (C). 


big. 4.—"“Responsive” rabbit (No. 226) 

lPonographie tracings, rabbit eye, before (above) and after (below) the systemic administra 
tion of acetazoleamide (100 mg/kg. intravenously), illustrating a fall in intraocular pressure 
(Po) with little change in facility of outflow (C). 
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lasre 2 ummary of Changes in Aqueous Flow 


Follounng Carbonic Anhydrase Inhibition 


(Change 
Method in Flow 


Steady «tate rabbits 
Hicarbonate 
Aneorble acid 
Saturated 
lonography’ 
Kabbite 
Patients 
appearance thine 
Hattbite 


Patients 


Hecker valuation Vherapy ty 
lonography, presetited at the International Congress 
fphthalmology New York Sept 

Keeker, Copublished data 


Glaucoma 


tions mvolved in each 


It also establishes a 


accurate estimation of the etfects 


this carbonic anhydrase inhibitor on. the 


rate of formation of aqueous humor 


(one result of these studies has been the 


obvious inadequacy of evaluating responsive 


ness of rablits by measurements of intra 


cular pressure alone, This point has been 
emphasized repeatedly in the evaluation of 
patient response to acetazoleamide.{ The true 
pharmacologic response of patients, as well as 
rablats, can only be estimated by evaluating 


© Becker Ihe 


ol Diamox the 


Short-Term Administration 


Therapy of the Glaucomas, 


presented at the ss of Ophthal 


International Congre 


mology, New York, Sept. 20, 1954 


Pantie 3 Comparison of 


lonography and Steady 
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facility of outflow as well as intraocular pres 
sure 
Table 1 


called “unresponsiveness” 


It is also clear from that the so 
of most rabbits in 
Detroit, Philadelphia, and elsewhere does not 
result from a failure to suppress aqueous flow 
by carbonic anhydrase inhibition. This “pseu 
doresistance” merely represents an ability of 
the animal's eye to maintain intraocular pres 
sure, in spite of the decreased inflow. of 
aqueous, by a compensatory shutting down 
of the outflow mechanism (Figs. 5, 6). It 
should be noted that 33 of the 50 eyes in 
Fable 1 


sponsive™’ 


would be classified as “nonre 


(pseudoresistant ) if a 3-scale-unit 


change of the tonometer ts defined as “re 


sponse Furthermore, 14 eyes failed to 


change by at least 2 seale units, and 5 eyes 


changed less than | seale unit. However, all 
these eyes had comparable inhibitions of 


aqueous flow 

These findings afford an explanation for 
the similarity of changes in posterior chamber 
and anterior chamber chemistry in both “re 
rabbits.# 
It is also understandable that no differences 


sponsive’” and “pseudoresistant”’ 


were found in the concentration of carbon 


anhydrase and acetazoleamide in the ciliary 


# Becker, B 1954 
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ACETAZOLEAMIDI FLOW 
processes of both these groups of animals.* 
Furthermore, the finding of Green and asso 


ciates * of a failure of acetazoleamide to lower 


intraocular pressure in some rabbits 1s con 
firmed, but does not justify their conclusion 
that not 


carbonic anhydrase inhibition does 


altect aqueous secretion 


acidosis and sodium loss in 
led 
speculation about possible stimulation ot 
The 
increase in plasma glucose and fall in plasma 
lactate 


admint 


systemi 


duced by carbonic anhydrase inhibition 


to 


the adrenal cortex of responsive rabbits 


in rabbits following acetazoleamice 


stration were consistent with such a 


Lhe 


sponsiveness of rabbit eyes to acetazoleamicde 


hypothesi 7 role of steroids in the re 
appeared worthy of exploration. l’reliminary 
that the 


tion to rabbits of corticotropin or some ad 


data indicate systemic administra 


renal steroids, most especially fludrocorti 
sone (9a-fluorohydrocortisone ) prevents the 
compensatory decrease in outflow facility fol 
Thus, these steroids 
to the 


tonographi 


lowing acetazoleamide, 


convert “pseudoresistant” rabbits 


“responsive” state However, 


evidence suggests that changes of aqueou 


acetazoleamide are not al 


this 


How induced by 


tered significantly by type of steroid 


administration. Further studies are in prog 


ress to determine the effects of adrenal ster 


oids on facility of outflow and compensator, 


mechanisms of intraocular pressure regu 


lation 


It 1s of considerable interest. that 


even 


maximum carbonic anhydrase inhibition in 


in only some 50% 
flow 


indicating that 


the rabbit and man result 


to 600% suppression of aqueou 


is perhaps best interpreted as 
] 


the uncatalyzed reaction of hydration and 


sufficiently 


carbon dioxide 4 


body 


ecretion to take place in) the 


dehydration of 
500% 


ily 


rapid in the ciliary to permit 


of normal 


of carbonic anhydrase 

* Ballintine, k. J 
Anhydra 


Rabbit 


and Maren, T. H 


y and the 


Carbon 


\etivit 


Distribution of Diamox 


in the presented at the meeting of the 


Association for Research in Ophthalmology, Atlat 
City, N. J 1955 


+ Becker, B 


tic June &, 


Personal observations, 1954 


Clinically, the uncatalyzed residual rate ot 
secretion provides important regulatory tac 
tors in the administration of acetazoleamice 


(on the one hand, it limits the amount ot 


decrease in intraocular pressure that can be 


achieved therapeutically with ac etazoleaniuc 


On the other hand, the residual flow may be 
the important factor that has permitted long 


term carbonic anhydrase inhibition without 


iynificant toxicity to the lens or other ocular 
structures 
residual! 


aqueous secretion which is not depend 


Consistent with the thesis of a 


rate of 


fy. of Ae as 
(J pen 


Heamul 


with Ingle Glau 


reased ms 


lu) ¢ 
intraocular pressure before acetazoleamide 
ntraoccular pressure after acetazoleamide 
facility of outflow before acetazoleamide 
facility of 
per cent change in flow o 
as lO mm 


outtiow after acetazoleamide 
aqueous 


He 


il venous pressure 


ent upon the enzyme carbon anhydrase 1 


the failure further to depress aqueous flow 
by even tenfold imereases mm dose of acetazo 
leamiuce \dditional evidence for this hypo 
thesis is provided by the administration of 
acetazoleamide to selected patients with spon 


| (Table 4) 


taneous decrease flow 
apparent that eyes with aqueous flow of 


aqueou 
It is 
less than | ce. per minute do not respond t 


acetazoleamide as dramatically do eve 


as 
of these 


Patient 


with higher flow rates. In fact, some 
eyes do not respond at all (e. g., 


t Reference 


and 
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V IROCHIVES OF OPHTHALMOLOGY) 
Kk. L., in Table 4) \ similar resistance to intraocular pressure in spite of persistent 


acetazoleamide is seen in a few rabbit eves 


with spontaneously depressed rates of secre 
lion hig 7). Such eyes are refractory to the 
druy, as to its effects on both flow and intra 


ocular pressure 

It is important to emphasize that the sup 
pression of aqueous flow by acetazoleamice 
lasts much longer than does the depression 
of intraocular pressure in many responsive 


the oral administration 


rabbits and in a number of patients 


the imuitial effect of 


of 500 my. of acetazoleamide upon normal 
human eyes was a fall in intraocular pressure 


to a minimum in two to four hours without 


20.07 
Po * 27 


Cc «0,06 
Po 
lig. 7.-“Refractory” rabbit (No. 159) 


suppression of secretion of aqueous. One 


must appreciate that such animals with com 
pensated reduced flow were relatively resis 
tant to repeated acetazoleamide. Therefore, 
it has proved unwise to administer carbonic 
anhydrase inhibitors or other potential inhi 
bitors of aqueous flow during the days pre 
ceding an experiment (or to space repeated 
acetazoleamide close to 


xperiments too 


gether). From the clinical point of view, 


some of the refractory states that develop 


from the infrequent administration of aceta 


zoleamide may be explained by such com 


pensat ry mechanisms 


RABBIT 159 RE BEFORE DIAMOX 5.5 Gm, 2 


-——one minute 


Tonographic tracings before (above) and after (below) systemic acetazoleamide (100 mg/kg 
itravenously), illustrating the failure to alter intraocular pressure (/’,), facility of outflow (C), 
or aqueous flow in an eye exhibiting spontaneously decreased aqueous secretion 


significant change in facility of outflow.§ 
However, the restoration of intraocular pres 
sure in some of these eyes 6 to 24 hours later 
was accomplished partly by an increase in 
resistance to outflow. || Subsequently, aqueous 
flow and the outflow facility became normal 
ized. Similarly, in responsive rabbits, intra 
ocular pressure often returned to normal by 
two to three hours after intravenous aceta 
but this also 


zoleamnde administration, 


represented a compensatory restoration of 
Recker 


by Tonography, 


Evaluation of Glaucoma Therapy 


presented at the International 
Congress of Ophthalmology, New York, Sept. 21, 
1954 


Becker, B Personal observations, 1954 
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SUMMARY 


1. Repeated tonographic tracings on 50 


rabbit eves indicate that systemic carbonic 


anhydrase inhibition results in an average of 
63% (*8%) suppression of aqueous secre 
tion. This estimate of suppression of aqueous 
How induced by acetazoleamide ts in) good 
agreement with measured alterations in 
steady-state chemistry, turnover of test sub 


stances, and ftluorescein-appearance time 


2. The remaining 35%-40% of the normal 


aqueous flow cannot be inhibited even by 


massive doses of acetazoleamide. Some eves 
which exhibit only this reduced rate of flow 


appear to be refractory to carbonic anhydrase 


———-> 
4 
-~2- 
159 RE 40 MINUTES AFTER DIAMOX 5.5 Gm. 
| 
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inhibitors, as to their effects both on intra 


ocular pressure and on aqueous flow 


3. In some rabbit eves the decreased inflow 


of aqueous humor following acetazoleamide 


Is associated with a compensatory decreased 


facility of outflow, resulting im little fall in 


intraocular pressure (“pseudoresistance’”’ ) 


rabbits are 


zoleamucde 


Such “nonresponsive’ to aceta 


only in terms of fall of intraocular 


pressure, jor they do exhibit similar pharma 


cologic suppression of aqueous humor forma 


tion to that found im “responsive” rabbits 


The administration of adrenal steroids, such 


as fludrocortisone, can prevent the compen 


satory decrease in facility of outtlow in these 


eves, thus permitting a fall in intraocular 


pressure following acetazoleamide adminis 


tration 
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An Evaluation of Experimental and Clinical Studies 


WILLIAM H. KRATKA, M.D., Wilmington, Del 


Isoniazid (isonicotinic acid hydrazide, 
known by the trade names of Nydrazid and 


N. 


literature 


attained the 


1952, at 


first prominence im 


in which time multiple 


tucies were re ported on its effectiveness, ex 
perimentally and clinically, in the therapy 0! 


pulmonary and other forms of tuberculosis.” 


[soniazid is a white, crystalline solid, freely 


soluble in water at any pli. It is poorly 


oluble in the common inert organic solvent 


such a 


ethanol, ether, and benzene. In a dry 


tate and in neutral and acid aqueous solu 


tions, it is stable at room temperatures. Pio 


logical fluids, feces, and aqueous solutions 


containing isoniazid can be autoclaved for 


one hour at 15 Ib. of pressure without de 
truction of the tsoniazid im them provided 


the material is made acid before heating." 


Submitted for publication May 3, 1955 


The Research Department of the Phipps Institute 
bacilli, and E. R 


supplied the isomazid (Hydrazid) 


supplied culture tubercle 


Squibb & Son 


oft 


used 
Mr lohn Sawyer, nochemist in the Research 
Department, aided in the carrying out of the im 


tricate tissue and chemical studies involved in these 


experiments 


\ll the experimental studies here reported were 
done in the Research Department of the Wills Eye 
Hospital, in Philadelphia, and the major portion ot 
the patients treated were inpatients at tl Will 
Fye Hospital. This study was made in partial ful 


filment of requirements for the degree of Master ot 


Medical Science. Dr. Irving H. Leopold, director ot 


the Research Department, gave guidance, direction 
and assistance in the conduct of the many phases of 
these studies, without which it would have beet 
impossible to complete them 

*E. R. Squibb & Sons, Institute for Medical 


Research, unpublished data from Research and De 


velopmental Laboratories, 1952. References 1 to 15 


trom the reports on toxicity studies in 


several species of animals, it has been shown 


that both isoniazid and its isopropyl deriva 


tives are of relatively low toxicity in doses 
which appear to he ettective therapeutically 
These drugs were mainly excreted in the 
urine and within one hour or so following 


administration were well distributed through 


out the body (blood serum, cerebrospinal 
fluid, pleural fluid ) 

The maximum doses tolerated exper 
mentally in mice, rats, and dogs agree with 


the doses calculated on the basis of relative 
These ap 
proximately 64, 40, and 10 mg. per kilogram 


hody surface area amounts are 


per day. Conversion of these cal ulated doses 
to man suggested a maximum dose of 4 to 


5 my. per kilogram per day 


It was found '* that maximum amounts of 
isonicotinie acid hydrazide and |-isonicotiny| 
the 


2-isopropylhydrazine were 
within 144 to 2 hours after oral administra 


in plasma 


tion. but no significant amounts were present 
after 24 hours. These levels were determined 
by the colorimetric method 

Phe following experimental studies wer 
started at the Research Department of Will 
eve Hospital in 1952. They were pe rformed 
on nonallergic, nonimmune rabbits m= an 
attempt to evaluate the effectiveness of this 
drug in the treatment of tuberculosis of the 
cyve 


OF ISONTAZI 


IN RABBITS 


Metnopvs AND 


1. Topical applications (a) Drops: (ine 


drop of sterile aqueous solutions contaming 
varying concentrations of isoniazid (10, 20, 


> 


30, 50, 75, and 100 mg.) per cubic milliliter 


was applied to the eyes of ditferent groups 
of rabbits either 10 minutes or 


every every 


hour, with no observable irritating effects 


; 
q 4 


ISONIAZI1) IN BERCULOSIS 


(6) QOimtment: Ointment concentrations 


of 100 and 200 mg. of isoniazid per gram ot 
petrolatum base were applied three 


1 times a 
day to the eves of another group of rabbits 


This resulted in moderate conjunctival and 


lid irritation, which disappeared in 24 hour 


upon discontinuance of therapy 1 
’ topical Nydra id 

2. Subconjunctival Injection (one group 


six rabbits received subconyunctival lig. Anterior chamber penetration: aqueou 


isoniazid (100 mg. per milliliter), 1 drop topi alls 
oisomiazid pet 


tions containmye 10 me. « 


Injection, and a second vroup Of SIN rabbit 


were given injections containing 20 me per make the determ on y methods for som 
dose. No local irritation or systenne 


cn lopmental Laborators 
ettects following these injections were noted 


im any of the rabbits of either 


group 
3. Intramuscul In thi 


, | Interior Chamber Studies (10 rabbits 
periment two groups of six rabbits each wer 


nm each group (a) lLomeal \ppheation 
igain used, The first group received 10 me 


1, Drops. One drop, contaimmy LOO mg, of 
and the second 20 mg., of isoniazid per kilo 


isomazid per milliliter was apphed 
‘ram. of body weight injected intranmuseu 


hour to the conjunctival cul-de-saes for four 


every 
larly These doses averaged trom 
consecutive hours. (The isoniazid used wa 
nig. per day immediate local irritation 
dissolved in tertile distilled water slightly 
vas evident, but after repeated miyections at 

fl acidified with N/1O and autoclaved. ) 


Colormetric determinations were 
noted 


thie ane ite 


then mace 
on the aqueous fluid withdrawn from. the 
} Oral lherat lo two group 


anterior chamber ever 


; y hour for six hour 
bits of six each, isoniazid 


admin tered 


The greatest concentration (Sy) was noted 
tuberculin svringe after being dissolved in 
10 


it the end of the fourth hour (big. 1) 


of water. One group was given 10 mg 
(intment \n omtment contamimy A) 
ind the second group 20 mg 


per kilogram 
ig. of somazid per gram of petrolatum: base 
ot hody weight per clay tOxX etlects 


vas applied once daily to the conjunetiva of 
as gastromtestinal uy 1OSS, 


: another group of rabbits. Quantitative deter 
urinary retention or frequency turh : 


nunations were then mace 
( Tal neryou 


on aqueous 
vithdrawn every two hour 
served 


for six hou 
resulted ina ak concentration of 
of isomazid tollowing application (hag. 2) 


) Subconjunctival Injection: For com 


vo groups of rabbits were injected 


] 


ilcohe 
ite il and 
pectrophotometrical] 
rimetric methoe 
inimal 
ig experime has a low limit 
| it concentration 
ctrophotometric method, using 
ultraviolet absorption peak at 266 ma, is rehiabl 
it concentrations about hie Klett 


big Anterior chamber penetration: 1 
Summerson photoelectric color ‘ 


imetet mtment (200 mg. per gram) 


‘ 
~ 
‘ 
4 
1 
| 
| 
COHMSERVATION 
i 
PENETRATIO Pt ONIAZIH 
IN RABBIT 
1} procedure base the extract 
sol ha init 20 imvl t 
Nydrazia nt 
$3] 


~ 
~ 
~ 


84 
Nudrazia 
\ntertor chamber 
isoniazid 
line: 100 mg. per 


big. 3 


O.2 ot 


penetration 

given conjunctivally 

milliliter; broken line 

per milliliter 


total dose and 10 my 


ubconjunctivally. The first group was given 


4d me., and the second group 10 me per 


injection, At the end of three hours the first 


yroup howed 35y per milliliter, and the sec 


ond group 15.5y per milliliter. At the end 


of six hours concentrations of ly and 7y per 


milliliter were present im the two groups 


(big. 3) 


respectively 


(c) Oral Therapy \gain, comparative 


tudies were made with two sets of rabbit 


(ne set was given a single dose of 20 my 


second set wa 


kilogram ot weight 
The 


also, but it was divided into 10 mg 


In these 


of isoniazid pet 


every 24 hours yiven 
20 my 
doses given twice in 24 hours stud 
ies a peak of Dy was noted in the single-dose 
compared with a 7y peak in the 


Note 
this experiment, that the repeated doses of 


method, a 
divided-dose method in bigure 4, of 


smaller amounts were more effective over a 
24-hour period 


(d) 
bit in this 


| ach rab 


mitra 


Intramuscular Injections 


group was given a single 


on Nygdraziad 


Comparative tsomazid penetration 


anterior chamber with single and 


IROHIVES OPHTHAI 


at 
in) Nyudrazia 


big Anterior chamber etration folloy 
intramuscular 


body wepht 


Isoniazid 


muscular injection of isoniazid (20 mg. pet 


kilogram). The highest concentration of the 
drug (7.5y per milliliter) was found in the 


anterior chamber at the end of the first hour 
\t the 
was still present (ig. 5) 
(Nott 


experiments were irrigated with sterile nitro 
10,000, prior 


end of six hours an average of dy 


all rabbits used in these 


| he eves ol 


mersol | Metaphen | solution, | 


to the use of tsomiazid Popical akinesia 


was maintained with 0.5% tetracaine hydro 


chloride. All aqueous withdrawals were pet 


formed with a sterile 26-gauge needle on a 


tuberculin syringe. All enucleations were 
animal under anesthesia, and 
killed by 


injections. ) 


done with the 


the rabbits were means of intra 


venous air 
Anterior Chamber 


The 


demonstrated the following tacts 


Summary of 


tion Studies studies deseribed above 


1. All methods of administration of isom 


azid produced adequate concentrations im 


the anterior chamber 


] ig. Comparative 


ol the anterior chamber 


¥/M 
| 
¢ 
4 ] 
3 - 
j a 
< 
followimg 
mg 1 ot 
respec 
tivel 
| 
4 
| 
| 
A 
64 * A 
| 
at 
| 
| 
| 5 
Nydrazid 
4 OF Un divides isoniazid penetration studies 
dosage 


vitreous were reached one hour following 
the injection lig. &) 

Summary of and Conclusions on Compat 
ative Studies of \queous and Vitreous Pen 


tration: \dequate penetration was achieved 


in the vitreous by both topieal and intra 


muscular methods of therapy 
aqueous and \ ume ypical oi \ higher concentration was found in the 
(200 mg vitreous after the intramuscular injection 
than alter topical application 


2. Maintenance of adequate concentration Popical application resulted ina 


is better achieved by repeat | smaller dose concentration im the aqueou than 


than by larger ingle doses over a period ol 
24 hours 


vitreou 


Popical therapy with isoniazid more 


Phe most effective methods of therapy effective in the treatment of anterior sevment 


in the anterior chamber were (1 ubcon pathology 


junctival injections and (2) topical oimtment Systennce administration of isoniazid i 


applications more effective im the treatment of po terior 
litreous Penetration Studtes ix rab segment pathology 

bits in each group ) (a) Topical Ointment Higher concentrations in the vitreou 

\pplication \tter topical application oO} sulted from. better penetration through the 


isomazid omtment (200 my. per gram) com blood-aqueous barriers than by the indirect 
parative studies were made of the concentra topical method of therapy 


tions found in the vitreou and in the aque 3, /soniacid metration of Ocular 


ous of the same eyes. In the vitreous, a peak sues Isoniazid oimtment (200 my 
of 2y per milliliter was reached in 2 hour gram) was applied topieally to a new group 
and I.ly per milliliter was still present at Of rabbits. Dry-weight determinations at the 
the end of 10 hours. In the aqueous, a peak end of two hours showed an average con 


ot JdOy was reached in 1 hour and 10, Was centration of 15.4 in the cornea and 3.8 


still present at the end of 10 hours (Fig. 7 in the combined scleral-retinal section \t 


the end of four hours, an average 
Intramuseular Injections In thi 


present in the cornea and of 24h thie 


group, intramu cular injections (20 mg per 

2 scleral-retinal section (lig rom these 
kilogram) w given in single daily dose 

tudies we ha found that isomazid pene 
Comparative studies were again made of the 
trate all ocular tissue rapidly and in 
concentrations found the aqueou and 

adequate coneentration In vitro stucie 

vitreous of the ame aninal Peak level have demonstrated it hacteriostatie proper 
in the aqueous and of 5 


antment 


niazid penetratio 


cal omtment A) 


: 
a 
20 
2 
| 
a 
neher 
| 
| 
| 
3 
-~ 
Nyudrazid intramus 
| ig | niazid enetration tude 1 thre 
Wed ned yitres rye 4 
na vitreous humor intramuseny big. 9.—|so stuclic ocular 
1; g kilogt 
idministration (20 mg. per kilogram t ies by top per eras 


ties against Mycobacterium tuberculosis 
(1137Kv) in concentrations as low as 0.02y 
to O.06y, per milliliter 


ISONIAZID AGAINST NONTUBERCULOL 
ORGANISM 
In vitro studies '® have shown that insom 
avid has a narrow antibacterial spectrum 
lt is ineffective in vitro against the common 
(sram-negative and Gram-positive patho 
venic bacteria. It is also ineffective against 
certain protozoa and the influenza virus in 
mice. It may possess some slight antifungal 
properties * and is under investigation as to 
its effectiveness against other organisms and 
diseases 
studies were done with preparations of 
(1) Pseudomonas aeruginosa ( l’yocyaneus ) 
and (2) Staphylococcus aureus to determine 
the effectiveness of isoniazid against non 
tuberculous organisms in rabbit eye 
organisms were prepared in the following 
Manner 
\iter centrifugation of 
broth culture of a straim of P. aeruginosa, the 
upernatant fluid was decanted and sterile isotonic 
lution of sodium chloride was added to the packed 
rganism lhe organism vere then dispersed 
enly throughout the solution. Once more the 
organisms were centrituged and the supernatant 
Huid decanted. tertile isotome solution of 
odium chloride was added to the packed organism 
hat the final nephelometer reading of the \ 
ded bacteria was 600,000 per cubic centimeter 
terile isotonte solution of sodium chlorice 
e sterile suspensions of cultures were checked 
mear and culture of solution for contamina 


papection 


(one group of six rabbits was given injec 
tions intracorneally and also mto the anterior 
chamber of O.1 cc. of a suspension of I’. aeru 
ginosa (000,000 per cubic centimeter). A 
econd group of six rabbits received injec 
tions of S. aureus in the same concentration 
into the cornea and into the anterior cham 
her, Despite the use of isomiazid topically 
every hour of the day plus isoniazid intra 
muscularly once every 24 hours, all rabbits 
developed hypopyon and buphthalmos within 
24 hours. Thus it was shown that tsoniazid 
was totally ineffective in the above-mentioned 
infection of the eyes 
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1ROHIVES OF OPHTHALMOLOG) 


ISONIAZID AGAINST TOXIC KERATITIS 


Topical applications with pure pellets of 


sodium hydroxide, reagent grade, were made 
to the central apical areas of the cornea of 
six rabbits to induce localized toxic keratitis 
Phi pro edure was followed by topi al ap 
lication of isoniazid four times a day (24 
hours) for six days. At the end of this treat 
ment no greater improvement was seen in 
this group than in a control group treated 
topically with isotonic saline solution. It was 
therefore concluded that this drug has no 


value in induced toxic keratitis 


[ISONIAZID AGAINST TUBERCULOUS 
KERATITIS AND UVEITIS 

1. Intracorneal Tuberculosis ( Bovine ba 
cilli).—-The rabbits were divided into two 
groups of 10 each. One-tenth cubic 
meter of a preparation? contaming 150 
hovine bacilli per oil immersion field was 
injected into the corneas of all rabbits. This 
resulted in edematous corneal blebs ranging 
from 5 to 7 mm. in width. Initial activity 
was noted in eight to nine days in the form 
of small satellite projections appearing at 
the margins of the blebs. At the end of 14 
to 16 days two principal changes were noted : 
(1) an increase in the vascular supply at the 
limbal margin proximal to the site of injec 
tion in the cornea, and (2) moderate to 
severe iris edema and prominence of the iris 
markings. In approximately 50% of the rab 
hits both changes were present 

Krom the 15th to the 20th day following 
inoculations, all the control rabbits showed 
a gradual increase in size of the central infil 
trated areas. \ large number of the lesions 
progressed to epithelial necrosis and ulecera 
tion plus increased limbal vascularization 
and pannus formation. (Control rabbits re 
ceived no therapy except daily lavage of the 
cul-de-sacs with 1: 10,000 nitromersol.t 

From the 28th to the 35th day most of the 
eyes showed hypopyon formation in_ the 
anterior chamber plus a generalized spread 
of the corneal infiltrated areas. By the 50th 
to the 60th day all eyes showed severe cen- 


tral corneal necrosis, panophthalmitis, and 


1M 
Hots prior 
‘ 
| 


Z1i 


iphthalmieos of the olole pertorated 


tave ( ig 13) 
lreatment with Isoniazid: The rabbits to 
treated were divided into two groups of 


each. One group was injected intra 


Tubercle Bacillus Susper 
of tubercle bacilli of t — 


1 the bovine typ | Intracornea tuberclh 
ditied Lowensten acill organisn per ‘ eld; 
agate vith iwmtramuseular nd tomeal tsonmzil 

ol bile 

iddition muscularly with 20 mg. of tsomazid per kilo 

odium aciul phe 
yram of body weight once everv 24 hour 
ximately 10 mg. per 
Lhe second yroup received the ane mitra 
reated in either of two injection plus topical isomiazid 
or one minute, drops every 12 hours (100 mg. per milli 
dilution of the liter) 

two layer ) 

The first treated group (intramuscular 
clump Tha 


, howed practically the same degree of inflam 
majority of the 


4 olated cells but tnatory chanyes as the control group tor the 


mtained up to 5% of clumps, containing first 20 day lLlowever, from about the 2&th 


micro-organisn 2. Centrifugation to the 30th day there was a definite leveling 


ions containing approximately 10 of activity at the Grade 2 degree clinically 


at 2000 revolutions per minute for 3 
d by filtration of the uper Mie ‘ ond treated group (intramuscular 


intered gla filter o and topical howed amore marked ht 


gative pressure ot 2 | provement trom therapy maintaining a low 
method yielded suspensi (Gjrade 2 level 
wro-organisn were 

liv could #rous lreatment Wa stopped on both yroup 
time were arter 55 day This resulted ino a gradual 


vind atter filtra increase im clinical activity during the next 
paper 14 day \t this time both groups of treated 


opacit ‘ t uspenston cle cribed above rabbit were killed 


determined in a Klett-Summerson photo 
| \ 
electric colorimeter. Following this colorimetric anboratory tune Zichl-N stain 
tandardization, a sterilized platinum loop spread of Petraynani-aygar cultures were made of 
the above Ispensions in oil immersion field wa é control and treated cve and all were 
] | ay tion te 
al checked and adjusted by dilution t found to le positive for tuberculou organ 


muber tubs cle wit 
bacilli Isth pathologie chanye lowe ver the 


14, and 18% to 20 climiecal 


trol right 


ith 


plasmoid-lke aqueou 


Intracorneal group corneal nect 

is, ulceration, and vascularization 

Anterior uvetty group: tuber 

cles and early hypopyon formatior 

Anterior chamber suppuration plu 
marked iris infiltration and vascular 
zation 

Grade 4: Panophthalmitis and buphthalmus with 
or without pertoration 


Reterences 21 and 22 


1 a 
. ¥ 
3 az 
he ; TAR TEO ff 
1M 
| 
A 
Preparation of x 70 AO 
mia type 7 
Kavenel vere grown o1 
medium. These cultures v : 
mooth mortar with the ai ; 
lhe mixture vere thet 
M sodium bipl 
olution to contain a 
ite 
Ihe pension vere the 
Sie centritug 
} filtration ot 
ipernatant fluid throug! 
i g paper to ret 
elded a suspension in whicl 
me. per milliliter 
five miunute foll| 
natant fluid through a st eee : 
por it it a me 
per square inel 
hich most of the 
lated cells, and « 
three to bacteria 
there large clump uch as the é 
tion through Whatman #5 filt i 
‘ eated eye 1x 
1: Corneal eden 
(topical and intra = 
swelling and 
miu 
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4 
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hig 12.—Left, control; right, treated eve. This 
five «day isoniazid therapy. Note decrease 
lel | ling 1 
ize of corneal bleb and marked clinical improve 
ment of anterior of anterior chamber in treated eye 


group showed fewer organisms and 
Inflam 
these 


xtensive pathologic changes 


matory changes and infiltration in 


were limited to the anterior two-thirds 
the 
frequently 


of the cornea, whereas in nontreated 


group these changes extended 


into the angles of the anterior chamber 


Conclusions: 1. Clinical studies showed 


isomazid to be of bacteriostatic value in the 


treatment of intracorneal tuberculosis in that 
there was a reduction in clinical activity dur 
ing treatment and an increase in activity wit! 
the cessation of therapy 


2. Pathologic that isont 


bacteriostatic effects 


studies showed 


azid exerted some by 
the decreased number of organisms present 
and by the reduced amount of tissue changes 
in the treated globes, despite the large in 
oculations used in these experiments 


vine 


(Bo 


were 


Tuberculosis 
the 
divided into two groups of 10 each, one for 


Anterior Chambe 


sacilli ) \gain, rabbits 


control and one for treatment. One-tenth 
cubic centimeter of a similar preparation 
3 
> 
ALL THERAPY 
9a 2 
NYORATIO 
STARTEO 
& 
10 20 40 
TB ant chamber 
Fig. 13.—Anterior chamber penetration studies 
bovine tubercle bacilli; 150 organisms per oil im 


mersion field; treated with intramuscular 
(20 mg. per kilogram) 


isomazid 


big. 14 chamber penetration studie 
bovine tubercle studic 3 to organisms per oil 
mmersion field); treated with intramuscular isoni 
(20 mg. per kilogram) 

150 organisms per oil immersion field) was 
injected into the anterior chambers of all 
the rabbits. On the Sth to the 10th day. iri 
edema and a cloudy-like, plasmoid aqueous 
was noted. By the 20th to the 25th day. all 
eyes showed hypopyon formation and the 
presence of an inflammatory plastic exudate 
over the anterior surface of the lens. From 


the 28th day on, all globes showed inereas 


ing iritis, tubercle formation, and suppura 


tion in the anterior chamber. The nontreated 


(control ) CVCs developed generalized en 


largement, panophthalmitis, and frequent 
perforation 


Ihe 


were divided into two groups of five each 


Treated [yes rabbits to be treated 
The first group was given 10 mg. of isoni 
azid, and the second group 20 my., intra 
muscularly every 24 hours. Both these groups 
showed only slight benefit from therapy, as 
compared with the control group, up to the 
20th day (Fig. 13). From the 20th to the 


30th day the controls rapidly progressed to 


(irade 4 activity and were destroyed. On 
the other hand, the uveitis in the treated 
animals mostly remained at Grade 3. until 

big. 15 Anterior chamber tuberculosis. Left 
control ; right, treated eye Twelve days of tsor tavid 


therapy (intramuscular) 
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the S5th day, at 
Within 


to (srade 4 


which time 


stopped two weeks all eve pro 


vressed uvelti 


With use of the 


NUCTOSCOp steal 


laboratory Studies 


Zieh) 


\ and 


veelsen stain for 


Vetragnani-agar media for culture hoth 


showed the pre 


Histologic 


ontrol and treated groups 


ence of tuberculous organisms 


sections showed typical tuberculous change 


1. «, cellular infiltration and necrosis, tu 


bercles with giant cell activity in the iris and 


cihary bodies, and occasional involvement of 


the anterior choroidal segments of the globe 


Some sections showed secondary inflam 


matory due to. the 


vlaucomatous changes 


occlusion of the filtration angle and a deep 


cupping of the dis¢ 


In the laboratory studies 


the treated rabbits demonstrated a reduction 


( onclusions ] 


in number of organisms and inflammatory 
changes as compared with the controls 

2. Clinically there was noted a moderate, 
hut definite, improvement in the treated rab 
bits, showing that tsoniazid does have some 
therapeutic value despite the very large in 
oculations used 


fetion of Isoniazid Against Tubercu 
lous Uveitis (3 to 5 organisms per oil immer 
field ) Days 


experiment, the 


Started 


this 


Sion 
\iter 


Pherapy ight 
Inoculation: In 
rabbits were divided into two groups of 10 
each, one for control and one for treatment 
\ll rabbits im both 


with O.1 ce. of a suspension of tubercle bacilli 


groups were imoculated 
(3 to 5 organisms per oil immersion field) in 
the anterior chambers. Intramuscular inje 


tions of 20 mg. of tsomazid per kilogram were 


was little, i any, ditference 


inflammatory change noted in the two grou 


until the 245th da 17 day f theray 

rom the 211 to tire ttl lav the treated 
roup showed a marked decline im tubereu 
lous aectivit whereas the uveitis m the con 


ed to Cyrack activity 
killed 


group up to the 75tl 


Were lreatment wa 


continued in the first 


ving the original moculation iter 


1! 


vhich the only evidence of previous imflam 


mation noted wa Iris atrophy and 


areas of mereased irts vascularity 


studi s, cultures, and 


glob 


Laboratory Smear 


ections of the of the controls showed 


marked tuberculous ivolvement of the an 
terior segments, extending well baek imto the 
filtration angle and the overlying clera. 
treated rabbits howed ne pative mea4r nd 
culture with only a moderate degree of 
inflammatory involvement of the iris and 


qihary bodies plu one atrophy of the im 
stroma 
Conclusions. From thi eries Ol exper 


ments, it appears that isoniazid has detinite 


bacteriostatic, and possibly — bactericidal, 


effects in milder tuberculous infections in the 


anterior chamber (3 to 5 organisms per oil 
immersion field), in that (1) the pathologic 
changes found in the treated eyes were con 
siderably less than those found in the non 


treated eyes, (2) definite clinical improve 


ment followed about 21 days ot therapy, (3> 
after 70 days of therapy all clinical activity 
had ceased, and (4) laboratory studies were 
negative for tubercle bacilli and showed only 
inflammatory 


low-vrade ACTIVITY 


hig. 17 Anterior chamber  tuberculoss Left, 
ontrol; right, treated eye. Sixty-five days of 
isomazid therapy. Note marked wnprovement in 


treated ve a“ ce 


mpared with control 


/ V/AZII1 \ On / UBER 
started on the day im one group, Phere 
7 
a 
~ 
1 
as 
447 


Pherapy tarted Third Day 


Inoculation 


vere identical with those of the previous one 


except that isoniazid therapy was started on 


the third day following the inoculations ( 


organisms per oil immersion field). At 


time there was no evidence of any clini 


cal chanye Hlowever, on. the 


eighth da 
took 


rapid inflammatory chanyes place in 
both groups of rabbits. By the 45th day the 
had advanced to 


killed 


nt 


rabbits (sracde 


clinically and were lhe treated group 


howed mode rate 


cay 


on 


up to the 


(42 days of therapy). From this 


clinical improvement was more 


rapid, and by the 75th day inflammation had 


2 


10 
TB ant chamber 


\nterior chamber 
field): treated 


big 1 
oil mmmersion 


penetration 


declined to low Grade 1 levels of activity 


hie 


rabbits were then killed for pathologic 


Laboratory studies showed negative 


mears and only one questionably positive 


culture. Histologic sections showed a limited 
amount of inflammatory change, similar to 
that im the rabbits in the 


treated previous 


experiment 


this experiment, one can 
that earher use of tsomiazid failed to produce 
any dramatic improvement, and it was again 
least 


necessary to continue treatment for at 


weeks before any marked im 


took 


the presence of low-grade inflam 


to hve 


provement place Despite prolonged 
the rapy, 
matory changes and questionably positive 
cultures brings out the possibility of resistant 
organisms to this drug. Again, it was evident 


bollowing 


Vrocedures in this experiment 


2 


stud 
vith intramuscular 


OF OPHTHALMO 

that two to three months of isoniazid eTapys 
is required to bring about any definite clini 
cally 


favorable results 


COMPARATIVE EFFECTIVENESS 


PUBERCULOUS DRUGS 
Bovine 

A. Isoniazid Versus 

Acid 

, of 10 each, were moculated with bovine 


held) in the anterior chambers. 1] herapy was 


Streptomycin-Para 
aminosalicylt lhree groups of rab 


(3 to 5 organisms per oil immersion 


tarted three days late r, as tollows: (sroup I 
received 20 mg. of isoniazid per kilogram pet 
day; Group IT received 50 mg. of strepto 


mvyein and 500 mye. of PAS per kilogram per 


ATROPHY 


tubercle 


mazid (20 meg 


day : (aroup IT] acted as the nontreated con 
18) 
groups 


the 


trols (big 

\ll three 
activity, 
(srade 4 


both 


showed early clini al 


with control 


level 
treated 


reaching 
this 
(Gsrade 3, 


35 davs. At 
had 


with slightly less activity present in the iso 


within tine 


groups reached 
mazid group 
Isoniazid Plus 


(on the 


Streptomycin-P AS 

tsth day, in view of the increasing 
activity the streptomycin-PAS group, 
daily isoniazid therapy was added. From this 
time on both groups showed a steady decline 
in inflammation, with the streptomycin-PAS 
the 


the 


isoniazid 


group reaching Grade 2, and 
group reaching Grade 1, by 


19) 


day 
( big 
C. Conclusions.—_1. Both these antituber- 


culous medications have therapeutic value, 


: 

| 

2 
| 
4° 
_ 
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pet per kilogran 
stuche 
= 


vith isoniazid producing earher clinical im 


prov 


ement 


2. Addition ot 


and PAS proved more effective, due either 


isomazid to streptomycin 


to drug synergism or to the combined ability 
of the drugs to destroy more resistant organ 


Istlis 


3. Two to three months of therapy was 


necessary to produce satistactorys clinical 


nt 


Using human bacilli 


organisms per oil immersion field, and re 


peating the same ioc ulations and antituber 


culous therapy of the preceding experiment 
bacilli, 
(big 


mazid produced earher 


with bovine similar climieal results 


were obtained 20). Once more, 1s0 


provement, and 


the combined use of the drugs was more 


eles 


se of the streptomycin 


tive than the 


\ alone 


oniazid is a relatively non 


ind om rare and pre 
effects he administered 


or pare rite rally 


how 


penetration 


penetrat 
evinent 


vosterior 


mrenteral administration 


Isoniazid 
intibacteri 


appe ail 


efinite bacters and po 


cidal, property treatment of tuber 
nonallers 


Intituberculoi 


omazid demonstrated an ear 


and more effective therapeutic value in 
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NYDRAZIO 


tubercle 
otreld) 


treptomyen 


parison with streptomyem and paraanine 


salievlic acid 


Synerqgium combined with 


streptomycin and paraaminosaliev he il 


showed greater effectiveness agaist expert 


tuberculous lesions im preventing a 


mental 


recurrence in climeal and pathologie activity 


(on the basis of these experiment it 


appears that isoniazid is a therapeuts 


worthy of consideration im toe treatment of 


| lesions of the eve Result 


from the on 


tuberculous 


cate that clinical Hiprovement 


within two to tour weel 


llowever, to eliminate ill 
well as all 


evident that therapy 


the 


ictivity, a bactermal acti 


for a minimum of four month lhe 


of resistant strains of the tuberc! 


trong] as noted b 


ellect olset 
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agent’ 1 ‘3 
ventable cle \\ 4 
vith safety topically, orally, 
over prol need perwd 
mum} is added to streptomivern and para 
Penetration..lsomazid sis excellent 
acid and also in the re 
qualities Of all the ocular 
tissue nis best achieved in 
helore ifficient therap vil 
the anterior by al appheation 
nd in the £segment of the globe 
: 
lherapeut Spectrum a 
narrov pectrum ot 
tion.’ In these experiments it : \ 
ive no therapeutic value in toxic or bac 
terial keratits i 
me 
anit Ds 
rabbits teres mnber ‘ trat 
Drugs, isoniazid (20 mg. per kilogram), as compared wit 
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ALUATION OF I 

LAR TUBERCULOS! 
Diagnostic Survey In this clinical 
in order to determine whether or not 
ion was tuberculous in origin, the follow 


laboratory studies were made 


Routine test 


lla skin and ayvylutination test 
albumin-globulin ratio 
te blood count 
\dditional studies where indicated 
t, sinuses, and extremitie 
l pigment and lens sensitivity skin test 
rate determination 


tuclie 


luberculin S| lest im 
ases the tuberculin 
done first and second 
tor evaluation. Vrovided 
tucdies were negative, it was felt 
thiat at trongls Positive skin test could 
considered of diagnostic value in deciding 
vhether or not antituberculou therapy 
hould be used 
these findings it i apparent that 
our most effective therapy of tuberculosis i 
do by the combined use of isoniazid 
treptomivern and paraamimosa ly vii 
his may be due to one or all of three 
possthle factors, 1. synergism resulting 
combined therapy, ora thera 
value of each of these drug or 
certain tuberculous strains. or a specific abil 
ity ot each of these avents to penetrate and 
destroy separate portions of the tuberculou 
organism 
( Toxicity of Isoniazid in Hlumans In 
this group of patients treated with isoniazid 
there wa no evidence ol any objective or 
ubjective disturbances which could be con 
dered toxic in origin. Wherever hepatic 
or renal pathology was suspected, special 
laboratory tests were done before starting 


therapy 


40 
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1/ 


=: 
tu 
le = 2 3 
(a) Tuberculin skin test 
Wassermann test 
(d) Local skin and lymph node biopsy 
(¢) Bone marrow 
; 
| 


otal 24 


Hou 


vas determined on 

the basis ot ng. per 
\ll patients 

1) me 


kilogram ol 


body veight 


per 
linto mig 


intervals. In anterior 


evmen 


tuazid oimtment 


(200 my per 


used topically at bedtime 


In Lable 
are pres¢ nted 


marked change 


to three weel 


which Was 


pond 


which did re 


terior uveiti vith peri 


re ponded he 
mnproved hie 


n patients with 


improved ) 


COT idered 


the insufficient number 


ere kept on therapy for a mini 


tour month pite of apparent 
ure within two months in 


perimental stucie 


prolonged the rapy Was ba ed 


vhich howed 


activity could be present 


clinical activity 


ving therapy appeared in 


ot which were sarcoid 


origin 


/ C one ) | 


omazid has detinite 


ocular tuberculosi 


56 apparent cures in 94 cases ) 


Isoniazid appeal he a nontoxic and 


tereqd ad 


admin 


Isoniazid is inexpensive and remove 


thie Necessity trequent ottice Visits of 


hospitalization 


fsomiazid ther ipy mitist be continued for 


week 


to four before clinical improve 


ment can be expected 


Treatment must be 


continuous for a minimum of four months to 


obtain a clinical cure 


During the past ye 


routine diagnos sts done on private 


patient ind chime patients with uverti 


clinic ) have 1 


Hospital ye 


toxoplasmin skin test and 


the 12 case ol granulomatou 

2 (16.0% ) had positive kin 
lor toxoplasmosis 

ned Th \s reported in the 

1954 and 1955, 


tre are 


Con erat 


literature of isomazid and 


used more exten 


ively tovether as t preferred therapy 


tuberculoss hea ynergistic effect 4 


ipparently resulting im maller number 


ol resistant case 


lherape ld with 


tuber kin ts m which all 


other te vere nevative combined therapy 


(isomazid and 


treptomycin ) Wil tried tor 


a period ol three order to help 


tablish the diagnosi Wherever the re 


is po itive, t continued 


400) 


received 


per day along 


Ireptomycin twice a weel 


Intituberculous Drugs Cortisone 


in the literature contra 


one m any born 


of tuberculosis” the bemg tried an 


drug 


conjunetion with antituberculous drugs, with 


promising results. # It appears that cortisone 


hvdrocorts 


and hormone 


may mbubit the inflammatory reaction sur 


rounding the tuberculous lesion, thus making 


it possible for the antituberculous drugs to 


attack the tuberculous organisms more rap 


idly and more effectively 


Clinical Case (Table 2) In the past 


vear 10 cases of probable ocular tuberculosis 


have been treated lhree were Cus al 


chortoretinitis treated with and 


streptomycin alone lhe other seven were 
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eccentric fixation is found in some cases ot 
strabismus with deep amblyopia. When pres 
ent, monocular fixation of the amblyopic eye 
does not occur along the foveal visual axis 
but 1s eccentric to it in a convergent, di 
vergent, or vertical position, depending on 
the type of squint. In the cases discussed 
here, the eccentric area of fixation was at the 
angle of squint and so fixed that no move 


ment of the eyes occurred with the cover test 


even though a large squint was 


present 
\ccording to Duke-Elder,' these findings 
mean that an eccentric point on the retina 
is chosen to take up fixation. They have been 
or “functional 


called cases of “false macula,” 


macula,” or “paracentral fixation.” A perusal 


of the modern literature on the subject * 
leaves one with the impression that the ambly 
opia in these cases cannot be improved with 
oeclusion of the good eye, and that occlusion 
of the good eye may be contraindicated, sinee 
it could stabilize the eccentric area and make 
it more fixed 

will deal 


ot eccentric 


paper with a study 


fixation examined and 


treated under my supervision during the past 


seven years at the Motility Clinic of the Ih 


nois Eye and [ar Infirmary. Some prob 


lems of, and our methods for, carrying out 
proper occlusion therapy will be discussed 
occlusion in the 


ur results of 


treatment 


of eccentric” fixation will) be tabulated 
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in Amblyopia _Anopsia 


according to Chavasse’s theory of amblyopia 


(Chavasse’s theory will be reexamined im the 


light of our results 
\fter seeing many squint cases, one get 
the impression that amblyopia is not as com 


When the 


tabulated, we 


mon mn exotropila as in esotropia 


types of squint) were found 
that the frequency of eccentric fixation wa 


the same in esotropes as i exotropes, a 
compared with the over-all frequency found 
by Chavasse t in his large series of case 
1, &., about 10 cases of esotropia to l of exo 


Fable 1) 
mnportant to know the 


tropia 
It was everity 
sation \s can 


all of the case 


the amblyopia in eccentric fi 
Fable 2, 


old enough to have 


he seen in who were 
visions taken had vision 
of less than 20/200, and in about 70% of the 
200 or less. After 


it was found that all case 


cases it was 5 occlusion 


therapy, had cen 


tric fixation when the vision was brought uy 


to 20/200. In one case centric fixation ov 


curred with 15/200 vision 


Since almost none of the case 


paralytic squint, it was of interest to 


whether any of the factors that made one 
the eyes amblyopic could be determined. It 
was found that the « 
had the 


OO% of the cases. a 


centrically fixing, ambl 


Opie eye vreater retractive error im 


about compared witl 
Dalle 3) | ‘ 


twice a 


for the fixing eve entry 


fixation was found to be frequent i 


the left eve as in the rivht (stable 1). Sines 


most persons are right-eye-dominant, it i 


possible that ocular dominance could play 


the decisive role when all other factor were 


equal in the two eve 
In thi 


ernes of OR case 5% had occlu 


comsisting of coveriny the with an 
ache 


night 


tren 
} 


patch con tantly, day and 


least ix month when nece 


ary ults are based on these 


me patients improved in a fey 


were 
| 
Binocular Vision, in Allen.’ p. 112 
+ Worth,” p, 313 


in oa other did net 


months was consid 


minimum period for occlusion in 


up that howed no \ 


ome improvement wa evident, com 


plete occlusion was maintained for as long a 


one to one and one-half eal lhe result 


obtained from complete occlusion depended a 


hild 


parent 


lon the ave ofl the when first 


een and the attitude of the 


It wa 
best result 


in children of preschool age that the 


could be obtained with occlusion 
[hie t 
roved to 20/200, apparently had no trouble 


daily 


amount of vision was useful to them 


therap children, when the vision im 


with their regular activities, tor thi 


In work 
ing with these young amblyope the coopera 


n i the parents was found to be of the 


greatest importance, Unle we were able t 
take the parents understand what we were 
doing cooperation was 


We 


their child would have trouble 


poor and ne lusior 


unsuccessful were able to tell them that 
lora week, 
possibly le \iter a week the patch would 
he worn with no complaint, Our being able 
“ive a detimite time limit was of great help 
couraged the harassed parents to pers 


jaints of the older children with ambls 
“Ita 


parents were also told about the 


who say, mv mother’s fault that | 


Initial Lisual lewities om Ninet height 


( uses / 


ccoentrie 


ht pereeption and projeetion 


fingers (1 ft 
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cannot see in my poor eye. She did not insist 


| wear a patch when | was younger and did 
not understand its importance 

In one case a child sin ply refused to 
the patch and the mother was at her wit's end 
asked 


could be done to help her 


there wa anything that 
Phe child was ho 


pitalized for a week and had a nurse in cor 


She whether 


tant attendance to see that the pate h wa hoot 


removed. Sedation was given when nece ar 


hie re 


Before 


ult was excellent 


any child ts viven occlusion, the 
under the 
told how 


h we have 


consistently the 


parent ire warned that the eve 


patch may lose vision, The are 


ver, about the following rule, whi 
und to apply rather 
occluded ve, the 


Witl 


vision decreases the 
vill 


thi rule in 


vision increase in the open ey 


mind the parents are 


(irenater in fixing ¢ 
Saline 


Less 
Unknown 


each eye 


i fixing eye 


turbed by the profound loss of vision im the 


previously good eye. | have never seen a 


case in which the vision of the eye under the 


patch decreased without the vision improving 


in the open eve 


There are certain patients who are very 


vision in the 


The fol 


sensitive to occlusion and lose 
eve behind the patch very quickly 


lowing case illustrates this 


Veal came 


Case 1.—R. W 


Jan, 20 


left eye 


aged 3 
1949 


since birth 


Infirmary on with a history of cro 


ing: of the With atropine cycl 
refraction follows 

395 
+ 4.25 


eccentrn 


plegia was as 


+100 evl, ax 


cyl, ax 


sph 


sph + 1.00 


fixation 


lhere was 20 degrees of left esotropia tor distance 


and near with and without glasses. Fixation in the 


left eve was eccentric at 20 degrees of convergence 


(hig. lt, With the 
( omplete 


cover test there was ne 


occlusion of the right 


child 


return in 


movement 


Was mstituted, and, since the lived out of 


town, he was instructed to one month 


examination after one month of complete occlusion 


ot the right eve revealed 20 degrees of right esotro 


f /eccentri htvation 
lett i flected 
baat pia Ww 
Aw toe in Ninety-laght 
f Fecentric Fixation 
| 
co 
4 
4 
4 
| eve 
q 
a for accurate visual tests , : 


there 


shot ad improved to 20/30 Ow 


eccentric tixatio cod the right eve at 20 degrees it 
convergence ind Visior had dropped to 5/200 
\pa vement witl thre cover test Va 

present. The parents and the doctor became worried 
when the child could not see out of his previously 
good eye. The parents were so concerned that | an 
ure they would have gone to another ophthalmolo 
vist if the child had not been a clinic patient, Com 
plete occlusion of the left eye was instituted, and 
the parents were requested to bring the child bacl 
in one week. After a week, the original squint wa 
again present and vision was 20/30 in the right eye 
and A”) in the lett eve with eccentric fixation 

\t this point, not knowing what else to do, we 
ordered that the eve that wa een to be straight 
upon arising in the morning be occluded for one-halt 
day. For the rest of the day both eyes were to be 
lett open \iter one year on March 29, 195 

exathinatiot revealed depree ol alternating 
esotropia; vision was 20/30 0 LD). and 20/50 ©. & 


(hig. lk, 


This case of congenital squint belonged to 
a group which might be designated as having 
In these 


the occluded or the squinting eye may de 


alternating amblyopia cases either 
velop marked amblyopia and eccentric tixa 
tion, depending on which is used. It seems 
that in these cases the retina of the eye not 
being used can lose vision and fixation at the 
least provocation, and can just as easily re 
gain them. This might be the type of con 
genital or early squint seen at the age of &, 9, 
or 12 years, in which normal vision returns 
only a relatively 


after short period of 0 


clusion 


In older children, those above the age ot 
7 years, constant occlusion of the good eye 
has been a real problem and has been well 
expressed by the statement of nearly every 
parent, to wit: “But, doctor, he cannot see 
to do his school work!" The improvement in 
vision has been slow, with only a few excep 
tions, and the patience of children ts very 
limited. They may keep the patch on consci 
entiously for a few weeks; but, if the vision 
has not improved to the point where it be 
comes useful for their purposes, they begin 
to peek. It seems as though adhesive just 


refuses to stick to their noses any longer. It 


big. | and / iken betore patel 
ree i lett « tr i tl it wlass« ane 
ith Lasse the right eve 
eceentric fixation ot the lett eve it ceprec 
clinically Photograp! ow ) depres i so 
tropia. Vision in the lett eye ’ 
( ind J), taken alter complete occlusion ot the 
right eye for one month, ( right esotropia ot 
20 degree without glass (same with glasses) 


Vision in the left eve is 20/50. 2), eccentric fixation 
of the right eve at 20 degrees of esotropia, Vision 
in the right cye 1M) 

ke and Fe, taken atter one ear of alternate occlu 
ion and constant wearing ot plasse / degree 
ot right otropla with glasse for distance and 
near. Vision in the left eye is 20/50. Fixation 1 
centr / 5 degre ot left esotropia without 
lasses for distance and near. Vision in the right 
eve 20/3). bixation is centre 
is unbelievable how well a child can see 


through a small area where the pateh ts loose 
We have tried to get around the problem 


of school work by having patients over 3 


vears of age start complete ocelusion when 


This has 
that the 


hool is out worked ery 


cases, Lo say results of occlusion 


therapy are poor in older children ts not com 
pletely correct, tor, actually, complete or 

clusion therapy may not have been carned 
out. A child may wear a patch for six months 
or a year, but if peeking takes place we can 
not call it adequate occlusion, Constant super 
that 


essential to see occlusion. 1s 


vision Is 
maintained. believe occlusion should be 
tried in all cases. In a few of our cases the 


vision came back with extraordinary rapidity 
In one 12-year-old child vision improved 
week 


the 


vision and improvement in the squint at the 


from 2/200 to 20/50 in one 


The following case shows return of 


age of 9 years, following patching 


3A7 


pla t und without glasses tor distance and neat j 
(Fig. 1C. D Fixation was centric in the left eye 
j 
- 
Le od : 
— 
= 


4 1 and B, before occlusion tor amblyopia 
the leit eye 1, 20 degrees of left esotropia tor 
‘(lista ice vithout glasse (same vitl 
lasses). Vision he neht eve 20/20. eccen 
timation: of thre lett eye at ZO cle wree ot cot 
ervenece Vision in the left eye is 4/200 
( J), after occlusion therapy had | 
irried ( eye traig? it] rlasse lor 
wid near. ‘ traight tthout 
lor distance and near, centre fixation of the 


( aged year came to the In 
trmary on beb, 23, 1949, with a history of crossing 
of the left eye since 4 years of age. With atropine 
cycloplegia, retraction was as tollow 

5.00 sph cyl, ax 8020/3) 

sph cyl, ax W_4/200 
lhere were 20 deprees of left esotropia with and 

ithout glasses tor distance and near (hig. 24) 
eccentric fixation of the left eye was present at 20 
degrees of convergence, and no movement with 
the cover test was found (Fig. 27) 

Complete occlusion of the right eye was ordered, 
even though the child was 9 years of age. After 
one week of complete occlusion, vision in the left 
eye had improved from 4/200 to 13/200. After two 
months of oeclusion, vision in the left eye was 
10/200 and fixation was centric, Occlusion for 
seven more months resulted in the left eye becoming 
dominant. Vision was 20/40 in the right eye and 
20/25 in the left eye with correction. The esotropia 
vas much improved (Pig. 2C, An occluder, 
to be placed over the lens of the straight eye for a 


hours each morning, was ordered 


Cases of perfect occlusion are those of 
amblyopia ex anopsia in which vision in the 
good eye has been lost through disease or 
accident, One such case in my practice im 
pressed me greatly with the fortuitous return 
of vision, A woman, aged 75, came to my 


othce complaining of loss of vision in the 


right eve of one day’s duration. /-xaminatior 
revealed that vision in the right eye had been 
reduced to 3/200 because of a venous throm 
hosis. The left eve had turned out since earl 
childhood, and examination showed an ¢ 

otropia of 25 degrees, vision of 1/200, and a 
normal fundus except for a few vascular 
changes. After six months, vision in the left 
eve mnproved from 1/200 to 20/50 and she 


could read newsprint 


Chavasse 4 promulgated the following 
theory of amblyopia €X anopsia, which has 
been widely accepted in the past Briefly, he 
divided it into two components: 1. The 
“amblyopia of arrest,” or the arrest of furthes 
development of vision, starting at the time ot 
onset of the squint. Such vision as is present 
at this time is a completely conditioned refles 
espe ally after the age ol © years, and there 
lore is easily regained on later treatment by 
occlusion, However, according to this theory 
later treatment of amblyopia by occlusion 
cannot be expected to improve vision. sig 
nificantly beyond that present when the 
squint began; e. g., at birth less than 6/728 
at 6 months 6/200, at 1 year 20/200, at 4 
years 20/20, and at 6 years a fixed, or uncon 
ditional, reflex. 2. The “amblyopia of ex 
tinction.” This represents the loss of vision 
which has already been developed as an un 
fixed, conditioned retlex and is related to the 
duration of the squint. Such loss of vision can 
he recovered more easily with occlusion ther 
apy. From these considerations, the following 
questions would be of prognostic importance 
How old was the patient when the squint was 


first noticed, and how old is the patient now ? 


We have tabulated the results of occlusion 
therapy in our series with Chavasse’s ideas 
in mind. The age of onset of the squint and 
the age when occlusion was started have been 
recorded (‘Tables 4 and 5) 

The results after adequate occlusion have 
been very reassuring and do not confirm the 
gloomy outlook on occlusion therapy for 
eccentric fixation recorded in most of the 


t Worth,® p. 349 


— 
~ 

left eve Vision 20/2 
|| 


did contirm the 


who reported 


with occlusion 
to obtain equal 


took from 6 to 28 months 


that improved the a 


vho had eccentric 
obtained equal vision in the two eye 
Phe final vision was usually 20 
<cellent visual results were 


surprisingly different from those obtained b 


which had been arrested and had never cle 
veloped as a conditioned re flex could not be 
improved later by so he did not 


patch the eye in a child 5 vears of age who 


operated immediately and re 


duced the squint to 10 degrees, without mm 
provement in Vision 

Our results do not confirm Chavasse 
theory, Llowever, in defense of this theory, 1 
should be noted that in some cases it may In 
erroneous to date the onset of the develop 
ment of the amblyopia at the time of the onset 
of the squint. It is well known," that certain 
cases of originally alternating squint later be 
come monocular and at this pomt begin to 
develop amblyopia. It is possible that certam 
cases are very sensitive to disuse of the eve 
and can develop a true amblyopia ex anopsia 
when one eve becomes dominant, as in the 
Cust alternatiny amblyopia discussed 
above. Occlusion therapy in these cases can 


he e pected to bring back normal vision 


UUMMARY 
In a series of O% cases of strabismus with 
eccentric fixation, the vision in the ambly 
opic eye was always less than 20/200, and 


usually less than &/200 


Worth,” p, 62% 


© \llen,’ p. 346 


Life 


Compared 


Started nm Fifty-haght Cases of eccentric Fixation 


Im 


Equal prove 


CCENT RI! ION IN (MBLYOPIA ES Sid 
BLE 4 iffes us d kye pared wun if nset Squint im 
he Case pout Fixation 
otal Equa \ 
2 
Unknow 4 ay 
nodern literature. They find 
results of a series of 14 case eccentri 
ination treate 
tour cases to 
4 
three cases were still under treatment and ‘ 
improving, and one case failed to improve a 
from 3 to 11% vears 
Phe most significant finding was that all 
Cases 
tio 
(Ta 
to 2 
| 
‘ 
§ Worth,” p. 114 
ision Utter Occlusion of Good iat Occlusion Wa 
: 
No 
Ave Occlusion was Started, 
cases 
 Chaes 6 
‘ cares 5 
(1 case 
(4 canes ! 
(5 eames l 
curses 
{ onses 2 l 
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Phe results of adequate occlusion the ra] 4. Krin 


in 5% of these cases have been very encouray Imbalance 


ing. If ocelusion was started before the age 


ot 4 year , all cases obtained normal vision 


ind in many cases normal vision was obtained 
even up to the aye ol 12 years 
The age when occlusion was started was 


1 greater importance than the age of onset ot 


the squint. The older children were usually 
le willing to forego useful vision for a suf — 
hevent px riod to make proper oc lusion effe 
Swan, K. ind Laup 
Framing for Amblyopi 
1644 
W ort! 


the Treatme 
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Keparation of the eye 
Following 


ROBERTS RUGH, Ph.D 
and 
JOAN WOLFF, BA, New York 


Kadiation imsult is immediate, but the cyto 
logical evidence for this insult may not follow 
ior hours or days, depending, in part at least, 
upon the 


activity of the particular tissue 


under study Histological and cytological 
analyses ot exposed tissues days after ex 
posure have not revealed the immediate dis 
ruptive and the subsequent reparative proc 
esses that occur. This study of the very early, 
and consequently radiosensitive, embryonic 


eye is made to bring out the sequence of 
responses to graded exposures of x-radiation 
It reveals the remarkable powers ot repair 
present in the embryo 
MATERIALS 


AND METHOD 


Cl, female mice 


and 12.5 


vere time-mated with males of 


the same strain days later were exposed 


to whole-body x-radiations Irradiation 


Was 


achieved by a Quandrocondex constant potential 


therapy machine run at 210 kvp and 15 ma., and 


the rays 


were selectively hardened by filtration 


with 0.28 mm. Cu and 0.50 mm. Al. The distance to 


the center of the body (i. ¢., the gravid uterus) was 


1 em., and the output of the 


that 


machine was 96.6 


r/min. in air at 


position. Pregnant mice 


were 
placed within a plastic cage measuring 14.5 em, in 
4 om 


150. 250 


and 
doses of 50 


diameter in depth and were exposed to 


and GOO 
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brom the Laboratory 


Radiation Research 
Columbia University 

Based on work performed 
AT-30-1-GEN-70 for the 


mission 


under Contract 


Atomic Energy Com 


killed at iitervals ot 4, 24 


irradiation, and the 


al Vere and 72 


itter uterine contents 


xed tor study. The lowermost fetuses mn each 


uterine horns were chosen for cytological 


examinatiot since they are 


presumed to be the 
This 


considerable 


turthest developed and more uniform method 


Wa adopte | because there ts 


develop 


mental ditterence among the fetuses in any uteru 


due im part to the position (which might affect 


nutrition and respiration) and to the actual time 


of tertilization and implantation. Thus, by killing 


vhole litters in utero but selecting the most ad 


vanced embryos, there was maximum consisten 


in the staging 


The pregnant mice were etherized and opened, 


and the uteri were slit open from the vagina to 


the intundibulum, The fetuses were removed intact 


and in the order in which they occurred, from the 
lowermost position upward in each uterine horn. All 
were fluid, 
the head from the body by a clean cut with a razor 


to 


fixed in Bouin's 


following severance of 


Fixation was achieved, with mild 


haking 
sure 


least 24 


complete penetration, for a period of at 


hours. The heads 
They 
from the 

They 


hematoxylin without counterstain 


were dehydrated and 


cleared in xylene were sectioned transversely 


and serially anterior end, at a uniform 


thickme of Dela 


held 


were all stained with 


EXPERIMENTAL OBSERVATIONS 


regnant mice x-irradiated on gestation 
12.5 all their litters at the 
proper time provided the dose was not above 


400 


day delivered 


The fetuses exposed to 300 ¢r died 
shortly after birth, but those exposed to 2501 
lived they 


until were killed, at 6 weeks of 


age. The latter mice were slightly stunted 
and highly irritable, and the eyes appeared 
to be (Wlate V, Figs. 27 
28). Thus, 250 r was established as the maxi 


rophthalmi 


mum tolerance dose for the 12.5-day fetus if 


survival for 30 days after parturition was the 


QL 
Of the 
: 
| 
— 
| 


Plate | Mouse 
gestation to 50 r of x-rays 
l and 2 
normal as 
itoses, 


fetus exposed at 12.5 days’ 


Figs 


Eye at four hours after exposure 
compared with Note 
particularly in outer neuroblastic layer 
of embryonic Few desquamated 
vitreous body between retina and lens 

3 and 4: Eye at 24 hours after exposure 
Note abundant mitoses in outer neuroblastic layer 
Desyuamated cells in vitreous body disappearing 


controls 


retina cells nt 


bigs 


Figs. 5 and 6: Eye at 72 hours after exposure, 
appearing quite normal and with abundant mitoses 
in area of presumptive rods and cones 

Summary 
“a tew 


No radiation effect of 50 r aside from 
cells desquamated into vitreous body and 
cleaned up by 72 hours 

In this Plate, and in the accompanying Plates, 
CHIR, indicates chromosomes ; COR, cornea; INL, 
inner neuroblastic layer; LENS, lens; M/T mito 
sis; ONL, outer neuroblastic layer; OPN, optic 
PHA, phagocyte; P1G, pigmented layer of 
eye; PYC, pyknotic nuclei; RET, retina, and I’'/B, 
vitreous body 
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nerve; 


criterion. ‘These mice at 6 weeks appeared to 


be sufficiently healthy to survive 


lhe cytological study of the developing 
eye was made at 4, 24, and 72 hours after 
150 
| hose exp sed to the 


howed 


irradiation at levels of 50. 
300 1 


SO r) 


250, and 
lowest dose 
only slight desquamation of 
cells into the vitreous body, without any ob 
vious etfect on developing retinal mitoses 
Phe usual abundance of mitotic figures in the 
neurectoderm layer of the 


1-6) 


outer retina was 


observed (Fig Phis is the presump 
at this 


time of neurectoderm in active differentiation 


tive rod layer of nuclei, and consists 
into neuroblasts 

12.5-day 
did not show appreciable damage by 4 hours 
but by 24 hours (Figs. 8, 9) both 


I: <posure ot the fetus to 150 r 


(lig. 7), 
the inner and the outer zone of the ditferen 
filled 
In the outer neu 


tiating neuroblastic 


retina were with 

attered pyknotic nuclei 
rectoderm zone there appeared to be a few 
quite normal-looking mitotic figures. ‘There 


was no evidence of cytological damage to the 


lens, the pigmented layer, or the presumptive 


cornea, By 72 hours there appeared a few 
phagocytes in the space between the retina 
and the pigmented layer (Fig. 10), but the 
embryonic retina appeared to be re-formed 
and had lost most of its damaged cells and 
nuclei (Fig. 11). There were definite mitoses 
in the outer (presumptive rod) layer. Thus, 
by 72 hours after irradiation with 150 r at 
12.5 days the eye of the fetal mouse began 
to look again like that of the control (Fig 
12) 

Ix posure of the 12.5-day fetus to 250 r of 
x-rays resulted in maximum cytological 
damage by four hours after exposure (Figs 
13, 14) 


increased, more and more cells are damaged 


This suggests that as the dose is 


(the radiosensitive level of more and more 
cells is reached), The time interval for evi 
shortened. 
pyknotic nuclei and dead cells are 


dence of necrosis therefore 
Many 
sloughed off into the space between the de 
veloping retina and the pigmented layer, and 
a few into the vitreous body. Both the inner 
and the outer neuroblastic zone nuclei are in- 


volved in this radiation response, but the lens, 


= 
LENS: 
ry), 
RS | 
| 
i. 
VIB 
|__| 


Plate II.—Mouse 
150 r of x-rays 

Fig. 7: Eye at four hours after exposure, appear 
ing quite normal with respect to retina but showing 
some cells desquamated into vitreous body 
pyknotic nuclei in outer neuroblastic 

Figs. 8 and 9: Eye at 24 hours after exposure 
showing abundant pyknotic nuclei in both inner and 
outer neuroblastic layers, and a few 
masses in attempted mitoses 

Figs. 10 and 11 


showing 


fetus exposed at 12.5 days to 


Few 
layer 
chromosome 


Eye at 72 hours 
repair of retina but 


alter exposure, 


some areas ol per 


presumptive cornea, and pigmented layers 
appear to be unaffected. 


24 hours the 12.5-day fetus exposed to 


250 r shows active processes of repair. There 


are numerous phagocytes in the spaces both 


sistent damage to nuclei in both inner and outer 
neuroblastic layers. More definite chromosome 
clusters in outer than in inner zone, Vitreous body 
relatively clean 

Fig. 12: Control, 
ig intact retina, 


normal eye, at 12.5 days, show 
in which nuclei of inner and outer 
layers can be distinguished. Note absence of free 
cells in vitreous body or between retina and pig 
mented layer 
Summary 
by 24 hours, 
hours 
mitosis 


of 150 1 
at 4 hours 
with 


maximum 
At 72 


resumption of 


Radiation damage 
with no evidence 
considerable repair 


in front of and behind the retina, and these 


phagocytes can be seen ingesting the dead 


cells and nuclei (Figs. 15-17). Some phago- 


cytes may also be seen within the retina itself 
( Figs 15, 16) 


\ single phagocyte was found 
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18 
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Plate Ill Mouse fetus exposed at 12.5 days to 
250 r x-rays 

bigs. 13 and 14: Eye at four hours after exposure 
Note widespread pyknosis in both inner and outer 
neuroblastic zones of retina, with cells ce squamated 
into both vitreous body and space between retina 
and pigmented layer. Maximum damage 

Figs. 15 and 16: Eye at 24 hours after exposure 
Note only seattered pyknosis throughout retina, 
but some evidence of repair. Numerous cells and 
pyknotic nuclei from retina desquamated into en 
larged space between retina and pigmented layer 
and being ingested by active phagocytes. Toward 
the mner neuroblastic layer of the retina can be 
seen clumped chromatin masses (Fig. 16) 


Fig. 17: Enlarged photograph of a single phago 
cyte after ingestion of some 12 or more radiation 


killed ce Ils 


hig. 18: Enlarged view of anaphase in outer 


neuroblastic layer, exhibiting lingering chromosome 


Figs. 19 and 20: Eye at 72 hours after exposure, 
showing quite normal retina with evidences of 
mitoses in outer neuroblastic layer particularly 
Desquamated cells all cleaned up by phagocytosis 

Summary At this higher level of exposure 
(250 r) the eye shows maximum damage by 4 hours 
with active repair and phagocytosis by 24 hours, and 
quite normal-appearing retina by 72 hours 


« > 
“PHA 17: 1s 
COR 
| 
64 


big 
betwee 
larged 


nucler 


i 


hours alter exposure 
damage to retina but not to lens 
yorrhexis in both inner and outer 

vith partial obliteration of retina 


I] liberated into between 


few m hody 


bye 


nted layer vitreous 


24 \ctive 
id pigmented layer 


aggregatiot of cells 
within retina itself, also pyknotx 


phagocytosis in space 


artificially en 


Note also 


tosis 


lumped chromosome masses 


cells or nuclei 


12 dead 


continued but was ab 


Mitosis 


that the chromosomes were sti ky 


ormal appearing eye 72 hours 


alter pyknotic nuclei, karyorrhets 
particle some masses have been cleaned 
up py phage ote numerous mitoses in outer 
neuroblastic layer (presumptive rod layer) 


With thi 


level of x posure 


tetuse or 


highest 
tolerated by 
4 hours 


(Mor the dose 
this age, damage was maximum by phago 


ellent cleaning up by 24 hour 


ichieving: exe 
to be 


retina and entire eye 


cytosi 
and by 72 hous appear 
quite normal, with resumption of mitose 


hetween the anaphase 


and there were bridge . 
\litoses were most 


(hug 


the 


chrom Wes 


lant an 


abun outer neurectoderm zone 


REP A} ON OF FETAL EYE AFTER X-RADIATION 
22 
KONG 
OR Seam 
J 
Plate louse fetus exposed at 12.5 days to andl 
ray 
bigs. 21 and 22 
‘ 1 Kea 
neuroblasts zone 
retina and pig 
23 and 
(Fig 17) 


Plate \ big. 27 
age. Note eve 


Control mouse at 6 weeks of 


and shape of head 


big. 28: Experimental mouse exposed in utero 
at 12.5 days to 250 r of x-rays, shown at 6 weeks of 
age. Note slightly reduced head and body and 
mucrophthalmia, Eye volume measured 50.6% that 
oft control 

Fig. 29: Retina of control mouse at 6 weeks of 
age 


In spite of this extreme cytological damage, 
the contour of the retina remained intact 

By 72 hours following 250 r to the 12.5- 
day fetus the eye appeared to be quite normal 
(bigs, 19, 


20) The large accumulation of 


loose and dead cells and nuclei seen at 24 


hours was cleaned up and removed, and the 


spaces on either side of the retina were 
again clear and clean (Fig. 20) Mitoses 


A IRCHIVES 


~ 


OPHTHALM*« Wy) 


posed 


Fig. 30: Retina of experimental mouse es 
to 250 r at 12 


From left to right, compare with control 


days’ gestation, shown at 6 weeks 


ol age 


(hig. 29) ill-defined rod layer, slightly reduced 
(thickness) of outer and inner nuclear layes und 
interrupted ganglion cell layer of nucle. These 
differences are attributable 1 radiati damage 
persistent since fetal life 

Paired figures are enlarged to the i! legree 


were evident, particularly in the outer neu 


rectoderm, or rod zone where there Is 


usually active proliferation of cells \t thi 
time the eves appeared to have suttered littl 


This is cu 
the 


rachation damage to the activity 


of the phagocytes and ability of the 


developing eve to reconstitute itself 
The highest level of radiation used 
300 r, to the 


Was 


12.5-day fetus. The young mice 


4 
; 
2 hed 
° 
, 
-~ 
fe 
29.2.8 
0 
4 


REPARATIO.X FETAL EY! 


never survived this exposure very long aiter 


birth, but it was possible to get the reactions 


at 4, 24, and 72 hours after exposure \t 
four hours aiter irradiation the retina ap 
peared cytologically to be damaged beyond 


repair (Figs. 21, 22). Roughly less than 
less than half the cells of the retina appeared 
the 


mented and the nuclei pyknotic 


undamaged, while balance were frag 
The space 
hetween the retina and the pigmented layer 
was yrossly enlarged by the accumulation of 
dead cells, derived from the retina. Taking 
these into consideration, one might estimate 


that upward of two-thirds of the retinal cells 


were radiation-atfected under these condi 
tions. No mitoses were seen. Such « vtological 
damage was not evident in the lens, pig 


mented layer, or presumptive cornea 
By 24 hours following irradiation at 300 r 
the 12.5-day 


dead cells and nuclei had been cleaned up by 


ol fetus most of the loose and 


very active phagocytosis (Figs. 23, 24) both 


in the spaces surrounding the retina and 


within the retina itself. There were clumped 
within the retina also 
hlled with dead-cell debris. While 


thickness of the retina was slightly re 


chromosomes 
phagocytes 
the 
duced, it was again taking on seme semblance 
there was 


of a normal retina. By 72 hours 


little, if any, retinal damage (Fig, 25, 26) 
and numerous mitotic higures again appeared 
in the outer neurectodermal zone (presump 
tive rod layer) 
litters, irradiated at these 


Some Various 


levels on gestation day 12.5, were allowed to 
survive and were killed at 6 weeks of age in 
order to determine whether there might be 
any residual or persistent damage to the eyes, 
even though the eyes 72 hours after exposure 
appeared to be fully re-formed and normal 
\ mouse thus exposed in utero and photo 
graphed at 6 weeks is shown in Figure 28 
(ine may note the general reduction in body 
size as compared with that of the unirradi 
ated control ( hig 27 -P the peculiarly shaped 


When the 


head, and microphthalmia 


eyes 
are dissected out and the diameters taken, 
it is clear that with increasing exposure in 


utero there is decreasing size (volume) of 


the « ve 


X 


RADIATION 


Veasurement of Mouse Eyes at Ihiecks of Age * 
Average Relative 
Diameter, Mm. Volumes 
Controls 4.355 loo 
r at 12.5 days 
at 12.5 days woe 
\ minimum of eight diameters of fixed eyes was taker 
euch average 
Thus, there is progressive reduction in the 
diameter (and volume) of the eyeball, de 


pending upon the level of exposure of the 


fetus at 12.5 gestation days. This over-all 


reduction in size of the eye is not reflected 


in-a parallel or comparable reduction in the 
retinal elements 20, BO) 


bigs Figure 30) 


shows the retina at six weeks following es 


posure to the highest level (250 r) at 12.5 
gestation days. There is some disruption ot 
the rod layer, thinning of both the 
outer and the inner nuclear layer, and a 


definite interruption of the ganglion cell layer 
of nucler, It would be difficult to determine 
the degree to which these radiation-induced 
changes affect the visual acuity of the mouse 
Howe a A when one re flects on the condition 
of this retina at 4 or 24 hours after the radia 
tion insult, it is quite obvious that a major 
repair of a relatively permanent nature ha 
heen achieved 
COMMENT 


It is generally considered to be true that 


the earlier the stage in development the more 


sensitive is an organism or its parts to rach 
ation insult This is not strictly true, how 
ever, as the newborn mouse appears to be 
more radioresistant than it would be some 


\bramis 
regard to the retina, Lorenz and Dunn 
Vogel exposed the heads ot 
to LOOO r of x-ray 


four weeks later ( 


With specrti 
‘and 
newborn mice 
and tound marked patho 
in the retina within three te 
While the « Xposure Was high 
much higher than the 100% lethal dose for 


log al ( hanye 


four hours 


the animal, the result does indicate that there 


are in the retina even at birth) many nerve 


elements which have not yet fully differen 
tiated into neurones 


\s one studies earlier (fetal) stages, it 1 


apparent that the retina ts a very radiosens! 


tive organ at the time of its neural differen 
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tiation, 1. €., from about gestation day 10 
until birth. The present study is concerned 
vith the earlier fetal eye (at 12.5 days’ gesta 


tion), at a time when the presumptive retina 


consists of no mature neurones but is made 


ip of abundant neurectoderm cells which are 
in the process both of proliferation (mitosis ) 
and of ditferentiation into neuroblast in 
inticipation of the further differentiation inte 
neurone In the literature, the earliest sug 
yestion of retinal damaye in the embryo by 

ra vas probably that in the salamander 
larva ( Rugh,” 1949), but those studies were 
terminated within hours of exposure at a 
ery high level. Similar effects on the new 


born rat eye by neutrons and gamma rays 


rom radium were previously shown by 
anste ind associates and Spear and 
Pansley Kussell,* Wilson and Karr, 

\Wilson and associates,'* and Hick derived 


chedules of embryonic development in the 
mouse and the rat, and those schedules were 
hased upon the malformations produced by 

irrachation of the fetus at various stages of 
development \ll emphasized microphthal 
mia, ane phthalmia, and other eye aberrations 
at itable lene to certain levels ol ex 
posure at certain fetal ages. Thus, the radio 
ensitivity of the developing eve has been 


ll ‘ tablished 


Kecently, however, Hicks,’ while studying 
the neural differentiation of the mammal, es 
tablished the fact that “complete or nearly 
complete repair can occur in many zones.” 
lhe current study substantiate the thesis of 
Hlicks that the fetal eye, radiosensitive as it 
is to X-ray insult at 12.5 days’ gestation, can 
nevertheless repair and reconstitute the retina 
© that it becomes functional in the adult 
it is functional is proved by the 
avoiding behavior of the living mouse 

ky subdividing the time intervals from 
jour hours to six days, and by using a single 
stage of development (i. €., 12.5 days), it has 
heen possible to reveal both the rapidity of 
radionecrosis and the rate of repair in’ the 
retina. By four hours after exposure gener 
ally there appears some evidence of radiation 


* References 6 and 7 


ARCHIVES OF OPHTHALMOLOG 
damage, if there is to be any damage at all 
This is not true at the 150 r level, but is true 
at all higher levels \ dose of 50 r ap 
pears to be below the threshold for necrotic 
changes, but the possibility of functional ab 
normalities occurring at maturity or cataract 
development is not precluded, Such possibili 
ties are under study. But at 150 r there is 
extensive necrosis seen at 24 hours, and this 
is cleared up by 72 hour hus, this dose 
level subjects the most radiosensitive cells te 
damage and the re sponse 1 delayed How 
ever, as the exposure is increased to 250 or 
300 r, the same type of necrosis occurs at an 
earlier stage, i. e., at 4 hours, while at 24 
hours there is evidence of active phagocy 
tosis ndoubtedly, more cells are damaged 
at the higher level, and more cells exhibit 
damaye at an earler stage after irradiation 
The presumptive retina at four hours after 
irradiation with either 250 or 300 r appear 
to be irreparably damaged, the degree of 
pyknosis and karyorrhexis being so exten 
sive. Llowever, with the greater radionecro 
sis there appears to be greater phagocytosis 
ind the result is that by 72 hours after irra 
ciation, all retinae, at any dose level used, are 
“cleaned up” and appear to be wholly recon 
stituted. Not only are the phagocytes seen 
in the spaces surrounding the retina, but 
some are seen invading the presumptive ret 
ina itself. These arise, undoubtedly, from the 
small capillaries of the eye. The efficiency and 
rapidity of action of these phago ytes are 
astounding, for they not only ingest all of 
the cellular debris but thereafter disappear 
from the ocular field and cannot be account 
ed for 

etal mice exposed on day 12.5 to 3001 
did not survive for many days after delivery, 
hut those that were exposed to 250 r lived 
quite normally and were carried along for 
six weeks, at which time they were killed for 
the study of adult eves. These mice were not 
however, entirely normal. They were stunted, 
had distorted heads, and were microphthal 
mic (Fig. 28). Their vision must be reason 
ably good, as is proved by their ability to 
escape capture. However, when their eyes 


were removed and measured, it was quite 


- 
5 
} 
a 
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REPARATION OF FETAL EYE AFTER 
obvious that the greater the radiation insult 
during fetal life, the smaller were the eves 
of the adult. In fact, a dose of 250 r resulted 
in a 50% reduction in eve volume, although 
the cytological structure of the retina did not 


reflect the same degree of reduction 


SUMMARY AND CONCLUSIONS 


ketal CF, mice were exposed on gestation 
day 12.5 to x-rays in doses ranging trom 
50 to 300 r, and the eves were examined at 
$+, 24, and 72 hours and at 6 days and 
6 weeks thereafter to determine the cyto 
logical changes caused by the irradiation 

\n exposure of 50 r had no discernible 
ettect 

\n exposure of 150 r caused extensive 
retinal radionecrosis by 24 hours after irradi 
ation, but this was cleaned up at 72 hours 

\n exposure of 250 or 300 r caused about 
halt of the presumptive retinal cells to break 
down or become pyknotic by four hours atter 
irrachation 1 he damage was so extensive 
that cells continued to break down as they 
attempted mitosis Phe active phagocytes 
were unable to clean up the debris) until 


about 72 hours after exposure 


Ihe yreatet the rachation insult, the earlier 
the evidence of cvt logy al radionecrosts 


Il x-irrachated fetal eves x posed at 12 
level of radiation used appeared 
to be fully “repaired,” or the retina was “re 
constituted,” by 72 hours aiter exposure 

W hile all exposed retinae were “reconst! 


tuted.” the wave ¢ idence of pers tent dam 


] 


ave in the form ofl microphthalmia Fetal 


eve exposed to 


250 r had approximatels 
50% the volume of control eves at the adult 
stage of 6 weeks. The retina was not propor 


tionately reduced in thickness 


While the early fetal eve is extremely radi 
osensitive, it exhibits remarkable powers of 
repair and reconstitution, Whether the eye 1 


functionally altered will have to be dete 


mined 


\ 
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‘arbohydrate Whtabo ism of ls 


JIN H. KINOSHITA, Ph.D., Boston 


heen generally assumed that the 


‘ucose metabolism in the lens is similar to 


that which predominates in other tissue 

In most mammalian tissues glucose is catab 

olized first anaerobically to lactic acid by 
proce known as the vlycolyti pathway 


ind thence ierobically to carbon dioxide 


bY a proce known as the citric acid evel 


ut the peculiar avascularity of the len 


ind it low oxvyeen 


consumption do not 


illow one to make any a priori a umptions 
i to the utilization of vlucose by the lens 
It is known that oxygen is essential for the 


viability of the len 
tudy ha 


namtenance of the 


ut heretofore no been made of 


pathways in the lens other than the classical 


Vie referred to 


[he present paper reports a study of 


verobi pathways of carbohydrate metabo 


m and a quantitative evaluation of thei 


relative importance. [It wall be pointed out 


that an alternative pathway the 


direct oxidative evele, or hexose monophos 


phate shunt, not only exists in the lens but 


ippear 


to be the aerobi pathway Of mayor 


mnportance, Furthermore, it will be shown 
that the requirements of this system may 
explain some of the peculiar biochemical 


haracteristi of the lens 


hor comparative purpose a chart (big 


has been prepared showiny ylucose catab 
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nd citric acid pathways and by way of the 
irect oxidative cycle, or shunt, mechanism 
METHOD 
Mat yt method and material u ed here 
ere deseribed in previous papers.* The isotop 
obta 1 from. the Nati i Bureau 
tandard ere diluted it I rad ative gi 
ose and reerystallized ol. The 
otassiut 2-('4 pyruvate Vas mace 2-( 14 
ruvamide,* purchased from ‘Tracerlab. Specific 
awtivities of glucose and pyruvate were determined 
by the wet-combustion method i Van Slvke and 
| ] The specific activity of lactate isa ive 
the method of Brir alter separa 
‘ Va effected by i net “| prev ] le 
rile racdioactivit i ere mace it} 
in end-window Geiger tube ar orrected for bach 
ind self-ab rptior 
lhe experiment ith ssotopi bstrate were 
imcubated ith intact lenses uned 
meyer flask equipped th a side-art ind center 
ell. Usua XO ml. of the buffer i ed in eact 
reaction flas! When either the Krel Ie rer bi 
irbonate buffer or aqueous humor is employed 
thre i int is 95% Oe and (0) \i as the 
ras phase tor the phosphate buffer contained 
004 M ik. phosphate buffer pli 7 0.0 M 


ventional glycolyti 


Way of the on 


caCl, and 0.005 M MgSO \iter four hours of 


incubation at 37.5 C, 1.0 ml. of 1 ulfuric acid 
Vas injected through the side-arm to release the 
( he ( () va collected by mjyecting 15% 


viium hydroxide into the center well through a 


rubber port fitted in the stopper. Aliquots of the 


(@) recovered were analyzed for CO content * 


and radioactivity Che entire contents of the flask 
vere then quantitatively transferred into a gradu 
ated 25 ml. tube The lense vere homogenized, and 
the mixture was diluted to the 25 ml. mark. After 


centrifugation, aliquots were withdrawn to deter 


mine by tandard methods the lactic acid ® pro 


duced and the amount of glucose or pyruvate 


leit atter incubation. To determine the amount of 


glucose or pyruvate utilized, it was necessary to 


added 


lens itself 


establish not only the amount of substrate 


but also the amount contained in the 


* Reterences 2 and 
Reterences and 


tho 

| 
: 

| 
* ¢ 
| 
; 


lor t irpose, t i seri { flash it least 12 
tan the same amount of substrate and buffer 
ed in the ( ition flask, the lense ere added 
tollowed immediately by the sddition 1 ac he 
contents were transterred t t graduated 25 m 
tube, and the te re take is described above 
te the easure the iystrate lhe meat 
miitia alue bta ed in t manner, 
the mea the alue btained after incubat 
is take i ea int of substrate utilized 
COMMENT 
leid ( Phe pathway imph 
cated in the aerobi pha e ot glucose metaho 
lism) im most tissue the citric acid cycle 
ce by tl ( nis! ruvate is com 
plete oxidized to CQO it eemed that an 
indication ¢ e activity of this evcle night 
he Paine? tud Wie ho effectivel t} 


10.7 pM 
the 


ol the 


recovered at the end 
It 


lactate 


ubation was racdtoactive 


of in seems 
the lens catalyzed the equilibration of the 
radioactive pyruvate with the nomisotopx 
lactate without a decrease or an increase im 
the amount of either component hese 
ndings tend to indieate that the citric acid 
cevele is relatively inactive in lens 

Direct Oxidative Pathwa We then 


t «plored 
other ac 
trated 


procece 


ay. 


that 


the possibility of the presence of 


robic pathways lens and demon 
the 
hy i\ 


iw relation hip of thi 


utilization of glucose may 


of the direct oxidative path 


pathway to 


the veolytic route 1 own in Figure 1 
It is possible to demonstrate (1) the two 
tep oxidation of glucose-6-phosphate re ult 
in the cleavaye of the carbon-1l atom ot 


ol 


dio icle ane 


incubation 


converted 


shi wn 


radioactis 


Within the pre ion of the colormetr 
, 

tests emploved, it appear that let Vas ul 
able to utilize pyruvate to any appreciable 
extent lurthermore. tl of 
recovered indicated that only O 3 uM (micro 
mole of pyruvate was oxidized to CO 
l’vruvate undoubtedly entered the len ince 

fIn 2-C'* ate the radioactive carbor 
'4 ncorporated in the t iddile of thi car 
bon compound, The eld of C!''#O. ts then take i 
an index of the complete oxidation of the pyruvate 


hour 


con 


ersion of ite to edoheptu 
e phosphate ind the resynthesis ot 
1 1] ile troy heptulose pho 
hate. The re nthesis of vlucose-O pho phate 
((,-6-F) complete the metaboln evele 
nd pro cle inother mean \ hich glucose 
can be converted to COs. The participation 
of o ren appears to be invol ed the 
reoxidation of the TPNH (reduced TPN 


lherefore this alternate route 


revarded i 


vcle 


rie 


this « 


are 


drove 


dehydrogenases require the presence of CPT 

thre coe. hye activity the 

en nie can theretore be mea ured by fol 

the reduction of added an the 

presence ol their re pective substrate when 

hve abbreviation vill be ised 
throws it the text (,-6-P. glucose-6 pho phate 
pl ovlucott acid P. pentose 

osphate Ie P. ribose phosphate rPN, tri 
phosphopyridine nucleotide PNH. reduced TPN 

phiate (GSH. glutathione, GSSG oxidized 
wititat tie 
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CARBOH) iT} VETAROLISM O! LENS 
lens would oxidize 2-C'™ pyruvate to CMOs.4 
the glucose moiety to CO) and in th (= 
] / fy lev tied ot pentose 5-phostpl 2 thre 
Fina 
iM M 
oo 
pHi tu tw the peeiti 
sctivity the M. The results are 
expressed as t tandard ¢ 
wd set w ht 4 formed he ey pho 
lic pathwa 
| acid after fo demonstrate the presence of 
determined. From the no les ictivities of th 
of rai, recovered it wa pos ible vere determined, In the two tep oxidation 
o calculate how much of the pyruvate wa of G-6-P. two gummy olved, G-6-P? 
to ca lat | pvruvat 
these products. The results ar and 6-PG deh Both of these 


Glucose 


Hexose Diphosphet P- GGGGGC 


| Glucose -6-P 
Triose-P 
Pentose-P 
| GLYCOLYSIS cq 
Lactate Pyruvate ructoseP 
Sedoheptulose-P 
Onxaloacetate 
Triose-P 
lat nat 
Malate Onslosuccine te DIRECT OXIDATIVE CYCLE 
Fumarate Ketogiutarate 
Succinate 
CITRIC ACID CYCLE 
| 
big. | Pathways ot glucose metabolisn 
neubated with lens homogenate. The result 
ure hown in igure \ccordinyg to the 
method of Glock and Melvean the (5-6-P 
dehydrovenase activity is the difference be 
tween the two curves. It appears that in 
lens these two dehydrogena es exhibit equal P 
activities, mdicating that they are present 
n about the ame concentrations Phe rabbit 
len Wa hown to be about | 5 times more 4 
wtive than the bovine lens reliminarys 
experiments indicate that in bovine lens the 
homogenate of the anterior cap ule and 
pithelum about time more acthye 
than that of the cortical fiber P 
enzymatic conversion of the pentose 
Ww phate to hexose phosphate Wal next . 
tuched The details of these reactions have = 
recently been worked out in liver, spinach, MIN 
iid yeast by Horecker and associates \ Fig. 2—Dehvydrovenases of the direct idative 
imilar mechanism seems to occur in the pathway. Cuvette contained of (5-6-P and 
contamed uM 1 ind 
corneal epithelium.’ The results of the utih uvette there was 0.2 «0M of TPN and 0.05 M tr; 
ition of ribose-5 phosphate (R-5-1’) when (hydroxylmethyl)-amino methane butfer, pH 7.4 
to make the total volume 3.0 ml. The reaction was 
es Ee run at 25 C, and absorption readings at 340 4M were 
Keterences 13 and 14 made in a Beckman spectrophotometer 
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RAT! VETABOLISM OF Lt 
incubated wit lens homogenates ts ttlisation f Ribose-5-Phosphate 


in Dab 


From previous investigations © 1t appears 


that twe pentose phosphate molecules react Ribose > phosphate utilized 10.3 


to torm sedoheptulose phosphate and triose Sedoheptulose phosphate fortned ‘ 


Hlex phosphate 
phosphate catalyzed by the enzyme trans 
ketolase [hese intermediates then react The reaction mixture contained 20 aM of RSP, dialyzed 
4 , hovine jens homogenate (120 mg. wet weight), and 0.06 M 
¢ further to form hexose phosphate The stoi phosphate buffer, pH 7.5, to make the total volume nl 
‘ th action wa wubated two hours at 3 and 
chiometry of the reaction would indicate that ter sted with 2.0 ml. of i trichloroacetic acid 


the sum of the heptulose and hexose phos 

phates should equal one-half ot the amount with lens homogenates, It appear 
p R-5-P utilized The results with lens that enzymes are present in sufficient quant 


homogenate seem to indicate that 10.3 pM ties to suggest the pos ibility that glucose 


of R-5-P was utilized and 4.8 pM of heptu metabolism may proceed by the direct oxida 


tive cycle 


lose 


hexose phosphates was formed 


Analysis of the hexose phosphate recovered I stimation of the Significance of the Direct 


by method previously cle cribed, revealed Ovidativ Pathway The demonstration ot 


that it v | mixture of glucose and fructose the enzymes necessary to operate the alter 


1, nate route does not indicate how much ot the 


phosphates. On the basis of the results 
elucose metabolism is directed through thi 


Reference > and 1 pathway lheretore an attempt Wis 


te 


glucose-6-5 


PCCCCCCP p-écccc + 
di-p pentose-p 


p-écc’+ cceP pécc + Pecccccc 


triose-p reptulose-p 


triose-p 
* ~ 
Y 
— | E P-CCCCCC + PCCCC 
fram glycolysis: | frgm glycolysis: hexose-—p tetrosep 
g 
> PCCCCC + PCCCC 
|| 2 pentose-p _tetrose p 
cccoo | cccoo 
RPCCC + P-CCCCCC 
triose-p hexose-p 


+ 
Citricacd cycle 


Metabolism of carbon atoms 1 and 6 of glucose 


Micromoles 
| 


to determine how active a role this pathway 


played in the over-all metabolism of the len 


\ hown chagrammiatically in bigure the 


metabolt tate of the carbon and 


atoms of glucose differs depending on how 


¢ is metabolized. If a tissue were to 


metabolize glucose via the glycolytic and 


acid pathways exclusively, the carbon 


and 6 of 


citrn 


atoms | ucose become the methyl! 


carbon of pyruvate, and sub equent oxidation 


by the citric acid evele would result in C-] 


simul 


and ©-0 of glucose appearing as CQ). 


taneously. If glucose were metabolized via 


the direct oxidative pathway, the C-1 atom 
of glucose would appear as CO. mu h earlies 
than ©-6, since 


of the C-1 of 


there is preferential cleavage 


To subject this ap 


Lens 


Glucose Oxidation im 


Potal Cpm Reeos 
ye re 


Krete 
Kinger 
Krebs 
Kinger 
Kinger 


(at lene 


Rabbit lens 


Bovine lens 


Bovine lene Aqueous 


humor 
Phos 
phate 


Bovine lens 


Incubation medium contained 0.020 M glucose, and the 
apecifie activity of and glucose was #0 opm uM 
The values are given as the epm 4 em. of wet weight 
4 he 


proach to experimentation, lens was incu 
bated with either 1-C'* or 6-C' glucose, and 
a comparison was made of the conversion 
of the isotopic carbon of glucose to C''O)., 
Phe Table 3. The 


results can be expressed as a ratio of C''O), 


results are shown in 


recovered from!‘ lens from dif 


6-C glucose 


ferent animals incubated in’ Krebs-Ringet 


butfer the ratio observed was about 40. If 
glucose had been metabolized via the glyco 
lytic and citric acid pathways, a ratio of | 
would have been observed It therefore 
there 


the ( ] of 


appears that in lens occurs a pret 


erential oxidation of glucose 


to CO), 


With a few assumptions, an interpretation 
of the Fable 3 


results in can be made to 
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contrast directly the activities of the citric 


yvele and the direct oxid: pathway 


sumption is made that all the radio 


incorporated 


resulted fron 


In bovine len the 7 


] eal 1 } 
divided 


from 6-¢ 


activity of glucose GA) cpm pM, 


that 0.08 pM of glucose was oxidized to COs 


via the citric acid cycle 


carbon atoms the amount 


1 via the 


carbon dioxide 


le would be » OOS, or UO uM 


produce 


estimating the amount of C( )) trom the shunt 
mechanism, it is 


the st 


assumed that in bovine lens 


only carbon of glucose oxidized 


this pathway. From the results 


it appears that carbon 1 from 2855/920, 


was oxidized to CO). 


| pM, glucose 


Since O.O8 pM ot glucose oxidized by 


Was 


the citric acid evele, the amount of carbon 
dioxide produced by direct oxidation 
to be 3.] or 3.0. pM 


tion 


ippears 
This approxima 
leads one to conclude that in lens the 
direct oxidative pathway is 3.0/0.48, or about 
active than the citric acid 


“IX times, more 


cycle in the production of carbon dioxide 
Similar conclusions can be drawn using the 
results obtained from cat and rabbit lenses 

lo determine whether the artificial med 
the 
alternate route, a comparison was made on 
1-C'* and 6-( 
butter, 


tum favors the oxidation of glucose by 


the oxidation of glucose in 

butter, 
rec orded 
the 


20% 


Krebs-Ringer phosphate 


and bovine humor \s 
in Table 3, it 


carbon-1 


aqueous 


appears significant that 


oxidation increased by 
when lens is incubated in aqueous humor 
as compared with the Krebs-Ringer buf 
fer. The possible reasons for this stimula 
tion of the oxidation of C-l of glucose 
observed in aqueous humor will be discussed 
in the section on the “Reoxidation of Re 
duced TPN.” In phosphate butfer the oxida 
hoth C-1 


Krebs-Ringer buffer 


tion of and (© -6 is lower than in 


(on the basis of these data, it would appear 


that the pattern of the aerobic f 


phase 
vlucose metabolism is different in lens than 


in other tissues. The results seem to indicate 


A 0L00) 
| 
the citric acid cych 
cpm recovered in COs 
re six 
; 
Ratio 
108 
° 


IRBOH YI 


that in lens the direct oxidative 


pathway 


accounts tor most of the carbon dioxice 


produced trom glucose 
Comparison of the Activities of the 
Direct 


the interpretation of the results in Table 3 


Glyco 


vlic and 


tt was assumed that most of the glucose Wal 
metabolized by the 
that 


pyruvate tor the 


elycolvti 


lens provided sufficient amounts of 


citric acid mechanism. It 


Was Important to demonstrate this fact and 


to contrast the relative ¢ 


xtent of the glyco 
lytic and direct oxidative pathways in lens 
lor this purpose, the 


radioactivity incorpo 


rated in lactic acid determined when 


labeled C-1 or 
The 


was 
was used as the 


| able } 


() ose 


substrate results are shown in 


Paste 4.—/ncorp 


ration of Glucose-C'* mto 
md ('* Lactate | Rowne Len 
Fro From 
Total epr Ratio 
Recovered it Cilucore 
Ma) co 1,320 > 190 i=7 44 
Laetate 1,570 240 OM 
Sum of (1 
Incubation medium contained 2 of glucose 
s.0 ml. of Krebs-Ringer buffer with the specific activity of 
either form of glucose at 402 epm/uM. The values given 
are the mean plus or minus the standard error i epm 


4uem. of wet weight 4 hr 


By the direct oxidative route, as shown 
in igure 3, the carbon-1 atom of glucose 
is directly converted to COs. It therefore 
that the 4570 
from 1-C'* 
glucose is derived solely from glycolysis. On 


seems reasonable to assume 


counts recovered in the lactate 


the other hand, the radioactivity recovered 


in lactate from glucose is that con 


tributed from both the direct oxidative and 
the glycolytic pathway. The ratio of C* 


from 


gl 


ucose 


lactate of 0.79 is taken as 


cose 
the approximate fraction of glucose metabo 
lized 
that 


utilized by 


via glycolysis. It appears, therefore 


for every four molecules of glucose 


glycolysis, one molecule of glu 


cose is shunted through the direct oxidative 


route, It is interesting that the sum of the 
counts recovered in the lactate and Ct). 
is approximately the same from the two 
forms of labeled glucose. It appears that 


the triose phosphates formed by the direct 


Pathways In 


pathway 0 


eventually converted 


to lactate \s shown in | 


oxidative pathway are 


wure 3, this might 


directly or after resynthesi 
Lable + thre 
12 experiments indicated that the 
198 


recovered 


experiment shown in 


iount of elucose util ed Wis 


rom the total lactate 


coun 
md 
o1 


to these 


epm, it appears that 


14.7 pM of glucose 


utilized and leave 


Was 


verted 


product value repre 


sents 75% of the 


~ 


glu 

unaccounted for 
Vechanism of 

IPN 


appre al 


Reoxvidation of Reduced 


From. the periments it 


previous t 


that the citric acid evele plays a 


nunor role in the 


carbohydrate metabolism 


ot lens, and the aerolbi 


pathway of any 


significance is the direct oxidative evcle. In 


the shunt mechanism TPN is the coenzyme 
reduced, and the possible mechanisms which 
reoxidize this coenzyme was next investi 


gated, It seemed important to establish thi 
fact, since all the biological energy derived by 
this pathway is most likely involved in. the 
In other mam 


mahan tissues it is believed that the reduced 


reoxidation of reduced 


PN ts oxidized by the chain of respiratory 
enzymes involving the flavoproteins and the 
cytochromes 


the 


However, in the corneal epi 
rPN 


oxidation of glucose-O-phosphate is capable 


thelium, reduced formed in the 
of being oxidized by another enzyme, gluta 
thione This 


heen demonstrated to occur in 


reductase enzyme has pre 


viously lens 
hy Van Heyningen and Pirie.’® In presence 
of this enzyme oxidized glutathione (GSSG ) 
is reduced to glutathione (GSH), and the 
TPNH, in turn, is oxidized to TPN. In 
lens homogenate, using a catalytic amount 
of TPN, a coupled oxidation-reduction re 
action can occur when oxidized glutathione 
is incubated with either G-6-P or 6-PG. An 
example of this type of oxidation-reduction 
when is 


reaction substrate 


ul ed as a 
is yiven in Figure 4 
[he dehydrogena catalyzes the 


The TPN 


I; is converted to 


reaction 
hetween 6-PG; and hecome 


P-§-P 


then 


reduced, and 6 


and (0), The glutathione reductase 


( A7 WVETABOLISM OF LEN 
occur eit 
to hexose 
In the 
erage 


OPHTHALMOLOG) 


transters the hydrogen and electrons from Pau 0 m the Oxda 
PVNEH to GSSG, resulting in the conversion 


li and TUN. The reoxidized can 


wain react with another molecule of 6-1, 


ind the same sequence of reactions Is con 
tinued until the substrates are utilized. Ini 
lens homogenate such an experiment wa 
carried out, and the reaction was followed 
P-5-P 
and The re sult orded in lable 5 


by measuring the formation of CQ). 


how that 6.9 pM of GSSG was reduced and 


4.2 pM ot released 


imilar amount of K-5-P was antici reported. Dische and associates '® have re 


pated, but only 5.3 ~M was recovered, Ap ported that the lens capsule is capable of 


parently the pentose phosphate was further oxidizing glutathione. Pirie and Van Hey 


metabolized, as evidenced by the 0.5 pM of — ningen have recently shown that under 


heptulose detected. The presence of GSH certain conditions Jens extract is able. to 
reductase can also be demonstrated by fol effect the oxidation of GSH) by dehydro 


lowmy the disappearance of reduced TIN ascorbic acid 


jTATH 
hig. 4.—Coupled oxidation-reduction reaction 


pectrophotometrically when lens homogenate lo shed more light on the possibility that 


is incubated with GSSG and TUNEL These enzymes other than the flavoproteins and 


results indicate that the GSHi-reductase is cytochromes are involved, it seemed wort! 
present in lens and can function to reoxidize while to determine what effect the addition 
LV NEL formed in the direct oxidative path of GSSG, dehydroascorbic acid, cyanide, and 
way. However, for this system to function in azide would have on the oxidation of 1-C'* 


lens, in place of the flavoproteins and cyto- glucose to COy,. The results, as shown in 
chromes, some means must exist by which Table 6, seem to indicate that, although im 
GSH is oxidized. Two possible mechanisms hibition is observed when either cyanide or 
hy which this can be accomplished have been azide is present in the reaction mixture, at 

the concentration used, almost complete in 
Pante S——-.4n Interaction of GSH-Reductase and hibition would have been anticipated if the 
PG-Dehydrogenase in Bovine Lens Homogenate cvtochromes were involved 


he GSSG_ stimulates the oxidation by 
ope presumably by increasing the rate of 
oxidation of TPNH. The presence of dehy 
Pentose phosphate formed 3 droascorbic acid stimulates the oxidation by 
Sedoheptulose phosphate formed 


14%. It is somewhat surprising to observe 


Ihe reaction mixture contained 15 aM of GSSG. Is aM this stimulation in view of the lability of this 
of & PG, 0.1 aM of TPN, dialyzed bovine lens homogenate 
(12 gm. wet weight) and 0606 M_ tris-(hydroxylmethyl) 
amino methane buffer, pH 7.5, to make the total volume 
6 mi After two hours of incubation at 37.5 © In Ne, the 
reaction mixture was terminated with 2.0 mi. of tri 
chloroacetic aeid 


compound under the conditions employed."* 
It should be recalled that, as shown in Table 


3, the oxidation of C-l of glucose in aqueous 


| 
epi 
Compound Added Contr 
ol M Oxidized wlutatt ; 
1M Dehydroaseorhic acid il 
fhe letime two were neubated in of phos 4 
phate buffer containing 4 mil of glucose, with a 
specifi ty « opm oM he results are expressed 
| 


VET ABOLI 


that observed in 


other butters. It is possible that the dehydro 


humor was yreater than 


ascorbic acid present in a poised system 


favorable for in 


rPN, 


this medium more 


reasing the availability of and thereby 
enhane my the oxidation 


Hey 


here 


Phe investigations of Pirie and Van 


ningen # and the evidence presented 


lead one to speculate on the possibility that in 


lens, m place of the cytochrome system, the 


transter of electrons from TIP NEL to Os may 


he accomplished by the sequence ot events 


indicated in Figure 5. Slater has proposed 


the possibility of these enzymes functioning 
| 
this scheme, the oxida- 


tion of TPNEL by GSSG, catalyzed by GHS 


in plant tissues. Of 


definitely occurs in lens, There is 
that 


iad oxidizes glutathione, although it is not 


recluc tase 


vidence dehyvdroascorbu 


supyestive 


hig. 5.-GSH-ascorbic 


Whether the reaction ts mediated by 


anh vine lhe conversion of ascorbic acid 


to dehyvdroascorbie acid has not been demon 


strated, lerhaps in situ the lens utilizes the 


dehyvdroascorbate furnished by the aqueous 


lhere are reasons whi flavor the par 


ticipation of the GStIl-ascorbie acid oxidative 


mechanism im lens, rather than the evto 


sVstem 


chron high concentrations of 


glutathione and 


ascorbic acid in this tissue 


lend support to the possibilitv that such a 


Moreover 


mechanism exists 


ince the direct 


oxidative pathway is the principal aerobi 
mec anism, only the reoxidation of TPNH 
need be considered, It scems more advantage 
ous for the oxidation of the TPNH to take 


oluble traction of the cell, where 


the enzymes of the shunt mechanism are 


and 17 


found, It has been shown that the glutathione 


reductase is found in the soluble fraction, 


Whereas the cytochrome system is known to 
be contined to the mitochondria, Since the 
lens is essentially acellular and mitochondria 
are most likely present in only small quanti 
PUNE by 


chrome system would be extremely sluggish 
that a 


ties, the reoxidation of the cyto 


It appears soluble and dittusible en 
zyme system would be more suitable for thi 


purpose 

obvious that before the 
acid oxidative mechanism can be established 
as plaving a role in lens metabolism, further 
experi ntation is necessary \loreover, it is 


important to determine how much, and in 


what steps, biological energy, in terms of 
high-energy phosphate bonds, can be derived 


by such a mechanism 


acid oxidation mechanism 


MMARY 


AND CONCELI 


metabolism of in lens pro 


ceed mainly by mechanisn 


the ylye olyty 


llowever, the aerobie phase ot vlucose me 


tabolism in lens is different from that of 
other tissues. The production of carbon 
dioxide trom glucose is) largely” effected 


through the direct oxidative pathway with 


little participation by the citric acid cycle 


ibility of an alternate mechanism 


he Jos 


for the reoxidation of reduced TPN is pre 


sented 
Mr | homa 


pave technical a 


David G 


Masurat and Mr 


istance in the 


Murray Helfant 
tudy, and Dr 


Cogan made helpful suggestions in the 


preparation of the manuseript 
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Optic ath Pathway 


Its Role in Spread of Foreign Bodies and Tumor Cells from Cranial Cavity to Orbit 


SEYMOUR LEVINE, M.D 
and 


MELVIN BRONSTEIN, M.D., New York 


\natomucal and 


studies 
the 


miyection Upon 


cadavers have demonstrated 


CONMULMUILY 


of the cramal subdural and 


subarachnoid 
paces with the corresponding spaces around 


the * | 


shown 


optic nerve xperiments with  livi 


that 


animals 


have colloidal 


material 
and nonditfusible dyes injected in the cranial 


subarachnoid the 


space reach 


Optic nerve 


sheath.* It is generally accepted that intra 


cramal cerebrospinal fluid pressure is trans 
nutted to the eye through the subarachnoid 
space around the optic nerve.” Transmission 


of particulate matter through the optic nerve 
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Fig. loreign body granuloma in dura 


material are bright, whereas the giant cells are dark 


sheath 
sheath 


in VIVO Is sted by filling ot the 


cells 


there ts 


with inflammatory 


cases Ol 
Llowe vet 
blood 


subarachnoid hemorrhage fills the optic nerve 
sheath 


menmygiti 


as to whether from an intracramial 


by chreet 


thre 
thi 


extension whether 


sheath 


optic nerve hemorrhages in 


condition are a secondary phenomenon due 


to mcrease al 


CAlls 


Venous pressure 


following three cases are presented 


they provide some additional ey 


dence for the transmi 


the 


ssion of particulate 


matter through nerve sheath 


VIVO 


REPORT OF CASES 
( ASI | \ \ a 


he acac he 


}-year-old white mat 


and disturbance of speech, mentation 


wait tor x months 


1954 


ched three 


Cramotomy, m June 


revealed a lett temporal lobe tumor. He 
months later 


\utopsy revealed a 


mahygnant gloma 
The dura at the 
indurated and contained 


the 


involving 


the entire left temporal lobe eran 


otomy site wa uture ma 


terial. Microscopically dura contained 


toreign body granulomas, with clusters of macro 


phages and multinucleated giant cells engulfing fray 


t References 2 and ® 


Under polarized light) the 


Reduced to 60% of mag 


350 


ot suture 


4 
Be 


IROHIVES OF OPHTHALMOLOG) 


Fig. 2.-Optic nerve head, showing papilledema. The foreign body granuloma is in the sclera 


in relation to a group of vessels (arrow). Reduced to 67.5% of mag 


big. 3—High-power view of foreign body granuloma in sclera under ordinary light (4) 
and under polarized light (#2). The empty lumens of the artery in the lower part of the photo 
graph and the arteriole just above center transmit light in both photographs, whereas the optically 
active foreign fibers in giant cells appear bright only under polarized light. Reduced to 72% of 
mag. * 350 


1M 
| 
70 


ments and stra material. The suture 


lragments were grayi pink in hematoxylin-eosin 


t a dark back 


ground with polarized light (Fig. 1). A 


preparations and apy ght agan 
single trag 


ment of similar tterial in a giant cell 


sas tound in a arachnoid neat 


he tumor. Nor Ni ted 


the optic chiasm, or the 


hye 


Both eve owed 


papilledema 


\ toreign body granuloma was tound in the sclera 
of the left eve trom the end of the 
nerve sheath (big. 2 1 out of 13 seetions of thi 
eye there vere multinucleated giant cell " i 
cluster near a group ot small vessels which consti 
tuted part of the arterial circle Zinn-Haller. The 
wiant cells contained irregular fragments and strand 


of tloreign materia ich appeared 


iewed under polarized light (hig. 3) 


\\ 


tor the optically active material in the scleral 


Comment can find no explanation 


granuloma other than its representing frag 
ments of suture material or some other 
foreign fiber introduced into the cranial 


No 


source of foreign material was present. hi 


cavity during the cramotomy other 
only likely pathway from cranial cavity to 
sheath. Both 


dural and subarachnoid spaces were possible 


eye was the optic nerve sub 


avenues, since the arachnoid was left open 


after surgery and the two spaces were in 


commumieation, [t seems doubtful, in a supine 


patient, that the foree of gravity would 
direct’ particles to the end the opti 
nerve sheath. In experimental animals a 


flow of cerebrospinal fluid toward the eye 
the 
of Thorotrast and India ink particles 


has been demonstrated, and passage 
through 
the dura-arachnoid sheath of the optic nerve 
has been shown.§ If such a mechanism exists 


or 


it occurs with increased intra 


cranial pressure, it would help to account for 


the findings im this case 


Case 2.—-S, |... a 65-year-old white woman, had a 
left radical mastectomy for carcinoma of the 


in 1953 


breast 


One and one-half years later she developed 


headache, ataxia, and papilledema, and she was given 


radiation to the occipital area. A craniotomy re 


vealed metastatic tumor. The patient died 


two 
months later 


Autopsy revealed metastases restricted to the 


central nervous system. There were metastatic 


nodules in the left parietal lobe and cerebellum, bot! 


8 References 5 and 6 


big. 4—Carcinomatous infiltration of arachnoid 
pia, and dura of optic nerve sheath. Reduced to 57% 
ol mag 
involving coverlying leptomeninpe lhe cerebral 
and pinal leptomenimpe (including the ABCA 
around the chasm) were diffusely mitiltrated 

metastatic tumor 

/ ‘ Both eve howed ral 
edema. All seetior howed diffuse carcinomatou 
Infiltration ot pra and arachnoid ot the optic nerve 
heatl vithout imvasion of the optic nerves and 
ith onl uuperty ial involvement of the dura Chip 
4). The tumor cells were polygonal, colummar, ot 
irregular in shape, and closely packed in cords and 
groups. [he cytoplasm was scant vlile the nucles 
vere pleomorpli and) hyperchromatu 
viant form and figure sere 
quent. The tumor infiltration reached the end ot the 
hnerye eat and tumor cells Vere con ¢ 
tending mit thie clera tor a short distance, to reacl 
the adventitia of some of the small vessel een 
this location lhe right eve showed tumor cells n 


the retro-orbital connective tissue and bods 


in the nerve fiber layer of the retina near the papilla 


Comment Phe neoplastic infiltration wa 


part of a generalized leptomenmyeal cares 


nomatosis which probably pread from the 


heath 


brain down the optic nerve 


possibility that the bilateral 


sheath involvement resulted from independ 
ent blood-borne metastase cannot be ¢ 
likely 


It is of particular interest that the invasion 
the 


cluded, although it seems much les 


of sclera is in same area im which, 


according to our hypothesis, the foreign 


material in Case | may have traversed the 


7\ 


\ re WAZ 
| 


of darth 


lump taming tumor cells lying 


ulae at the en 


Reduced to 44% 


whnotlal trabes 


heath ot mag 


dural heath. Only a tew case of cerebro 


prnal le plomennige al carcimomatos with 


involvement of Opti nerve heath have heen 


re ported pre viously 


had 


a left radical 


e 3.—S. I i 53-year-old white 


(1936) and 


radical mastectomy 


mastectomy (1946) for carcinoma, Metastase were 


x-ray and in lymph node 


| he 


lscovered in the lungs by 
194% 


stent tour 


hy biopsy in Radiation therapy was given 


months later 


\utopsy revealed widespread metastase in lymph 
rect and abdominal and thoracic viscera. There 
ere matiy metastatic nodules in the cerebrum and 


cerebellum, with extension into the leptomeninges 


hive 


arachnoidal 


Scattered in the interstices of the 


the 


bindings 


trabeculae of optic nerve sheath 


of tumor cell 
with dark 


there were a number of small clump 


morph 


cells were large and irregular 


nuclei, prominent nucleoli, and mitotn 


figure similar to the tumor seen elsewhere I hve 
clumps were found adjacent to dura, adjacent to 
optic nerve pia, or among the arachnotdal tra 
heculae: but all seemed to be lying free, without 


invading the tissues. The largest clump was found 
abutting on the sclera at the end of the optic nerve 
There was a 


There 


(hig. 5) small metastatic 


the 


sheath 


nexlule choroid was no evidence ot 


papitledema 


$72 


OPHTHALMOLOGY) 


IRCHIVES 


\s in Case 2, the tumor cells 


in the optic nerve sheath probably originated 


Comment 


in cerebral leptomeninges and traversed 


subdural 
the 


subarac hnoid or 
In 


have infiltrated the meninges progressively 


either spaces 


the opti canal “ase tumor may 


to reach the eye. In this case the tumor cells 


the eve by 


flow of 


would 


reat hed 
fluid. 


and probably 
floating 
fluid 


in cerebrospinal 


toward the eve, if such exists 


pas 


facihtated the ave 
MMAR 


body ol the 


sheath 


carcinoma ot thie 


\ case of toreign 


clera near the optic nerve indl two 


cust ol metastati 
sheath 


findings 


Opt 


herve are ented lhe histolog1 


pre 


are interpreted as indicating a 


transmission of particulate) matter fron 
cramial cavity to orbit via the 
heat! 
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om of the Eye 


Pal yrinyl Sponge 


An Experimental Study 


JERRY F. DONIN, MD 

JOHN W. HENDERSON, MD 

and 

JOHN GRINDLAY, MD, Rochester, Minn 


t ophthalmologists ave 

interested in surgical pro 

ct es designed to improve the cosmety 
nee of the face and orbit among pa 
ho have undergone enucleation ot 
al lhese surgical procedures have been 


concerned either with the implantation ot 


terial into the orbit as a substitute 
for the eye that was enucleated or with the 

tion of some substance into the scleral 
following the evisceration of the 
content of the eve In either case the im 
plant served as a base over which a prosthests 
could be fitted, the prosthesis having more 
motion on ocular rotation than was Jos ible 
vithout such an implant 


Since the publication of Mules’ original 


report,’ in many modifications of the 


evisceration procedure have been deseribed.* 


submitted tor 


publication May 3, 195 


\bridgment of thesis 


ubmitted by Dr. Donin t 
aculty of the Graduate School of the Um 


versity of Minnesota in partial fulfillment of the 


requirements for the degree of Master of Science in 


Ophthalmology 
Fell 

(Dr. I 

(Dr. Henderson) and the Section of Surgical Re 

search (Dr. Grindlay), Mayo Clinic and Maye 


Foundatior The May 


‘ 


wo Ophthalmolog: Mayo bkoundation 


Jonin). From the Section of Ophthalmology 


Foundation, Rochester 


Minn., is a part of the Graduate School of the 


University of Minnesota 


wt th, .* plan lalion o 


Phe list of implant materials used in con 
junction with eviseeration has imeluded such 


diverse substances as silver, gold, lead, alum 


num, parattin, cartilage, preserved tendon 


Vitallium, tantalum, and Gauryton,” in 
a comprehensive review of this subject, ha 
outlined the advantage ind disadvantage 
of this operation, as well as its indieation 
and contram*dications 

One of the major problems encountered 
vith the use of either intraseleral or intra 
orbital implants is their extrusion, either 
early or late im the postoperative perio 
Phese extrusions seem to be due to the ten 
dene of the orbital and ocular tissues to 
react to an implant as to any toreign hod 
Phis occurs in spite of the so-called “imert 
ness” of the implant material, There ts very 
little, if any, continuity between such an im 
plant and the surrounding tissues 

Phe solution to the problem of extrusion 
of implants would seem to le in finding a 
ubstance which would become totally united 
with and incorporated into adjacent living 
tissue, thus militating against any possibility 
of extrusion in the future. At the same tine 
to be entirely suitable, such an inplant Wiha 
terial would have to satisty eriteria of non 
absorbability, stability, and biologic inert 
ness. That such a substance fulfilling all the 
stated criteria might exist was first sug 
gested by the work of Grindlay and Waugh 


They reported on substance, polyvinyl 


formal sponge (surgical Ivalon sponge ),7 
which they used to repair tissue defects ex 
perimentally created in dogs at various ana 
tomic sites, During the past several years 
polyvinyl sponge has been extensively used 


References 2 to Hall, 
pp. 4464-4465 
pp. 4465-4468 


quote by Wi od 


Huizinga, |. G., quoted by Wood,? 


Phe polyvinyl-formal sponge (Surgical Ivalon 


Sponge) used in this study was furnished by the 


manufacturer, Ivano Inc., Chicago 
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hut 
he 


replace and reimtorce 


under a variety 


present study was u 
i the reaction of ocul: 


the presence of this 


tissue detects in 
ot circumstances.4 
ndertaken to detet 
ir tissues of the doy 


plastic sponge ma 


STUD 
ition i the globe (with various modifica 
it ut n the lett eve i 20 

the nplantatios vithin the eveball 

it rtormed the animals under 
il a thesia, and ster technique Was mau 
! ! t riormance of the operative pro 


| t t 
ratiot 
4 int 
treo 4 case 
mont 
mit hich the 


ulate cornea a 
cTa i 
ca t intact. If 
' 
i 
' ' 
i 
eration thre 
onge had heer 


Similarly, the eve 


that ad heen im pe. 
‘ 
trusion of the im 
five inimal 
Observations 
left eve ot the 


al procedure had 
aiter seven months 
vhi 
tamed kept 
period ! Veal 


Nal 


poly \ invl sponge 


an 


or 


ent 


ot Anmial 


been pertormed, was removed 


Pwels 


inder ol 
atter wl 
mined 
r gener 
tive 


iplant 


Betore 


14 animals which the 


17, in which an identi 


idditional am 


int 


vation tor an 


wh the ett eves were 


logically, One 


il health pris 


week wostaperatively 


irred m the re 


enucleation 


was successtully re 


all 1/¢ 


was made with special retet 


and condition of the 


i compared with thre nivht “ye 


lise tor ¢ 


e eves in wl 
been a part 
eve It 
tive t 
cel ited thre 
ize (bag. | 
ornca Wa 
polyvinyl! 


cor 


had vascularization 


eal troma 
r ¢ 


re group ot 


ontrol 


ich a corneal aniputation had 


of the « isceration procedure 
i found that om ictically 
‘ except omipletel 


eve retained it 


tatu 


Particular attention 


In nearly halt ¢t 


entirel 
ponge 


| 


wa it the tine of leation 


transparent 


vas visible in 


al ool thie 


and clouding of the 
first everal month 
of the corneas in the 


is entirel 


Laine dl, 


the cormmea ol 


nornial 


mhais 
esstully 


average 


ot the 


that 


‘ vith 


i POLYUIN) IPLANI 
terial 
| 
iil 
(a) ponge visible through transparent cornea control eve Not 
t features of t erations that ence to the over- 
‘ thdivided into four groups, as tollow 
tho 
of sport 
het 
(| 
all 
an 
the 
«the 
of en terior of the eye 
introduced into the vitreous cavity and successfully 
mit t eactior the cular 1 t thie 
atte 


had 
tour and a half and seven months respective ly 
howed 


Na po 


that been enucleated at 


lhe two 


nunimal haze of the cornea, and it 
ible that the percentage of transpar 


had 


heen kept under observation for 


ent cornea vould have been yvreater 


these eve 
a year. Neither the type of surgical incision 


nor the status of the eve relative to the 


amount of tissue that was eviscerated seemed 
to have any influence on the degree of corneal 


tran parency 


(On enucleation, the 14 eves were uly 


jected to a closer serutiny. In the majority 
of them (10 eyes) the color of the polyvinyl 
had 


brown In the 


changed trom white to light 


remaining eyes the sponge 


In all 


vanied from shades of gray to blacl 
of the 
was slightly firmer than at the time of in 


eyes but two the consistency 
ertion, but there was no loss of resiliency. 
In the two eyes excepted, the sponge seemed 
to be undergoing a 


soltening process, or 


necrosis, in the center. When stained with 
hematoxylin and eosin and examined under 
the microscope, the polyvinyl sponge (except 


in the two eyes) was uniformly stained a 


light blue and had a foamy appearance. \ 


prinkling of calcium deposition was present 
The 


sponge trabeculae 


within the sponge in all specimens 
paces demarcated by the 
filled 


hibited a syneytium-like 


were with cellular tissue, which ex 


arrangement. Con 
tinuity between adjacent spaces of the sponge 
this 
tissue through tiny breaks in the framework 
of the sponge 


lium of the 


was established by passage of cellular 
In all specimens the endothe 
This 
of the high degree of 
gross 

Descemet’s 


cornea was absent Was 


surprising view 


transparency noted on examination 


In some specimens with mem 


brane imtact the endothelium was replaced 


by fibrous connective tissue, and in other 
specimens this conhective tissue was slightly 
In those eves in which Desce 


had 


incision through the 


Vibe ular ized 


met's membrane heen «isrupted by 


reason of the cornea, 
the stroma of the cornea had become con 
tinuous with the connective tissue which 
lined the interspaces of the polyvinyl sponge. 
With these observations most of the simi- 
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the behavior of the sponge within 


the ‘ve cavities of all pecimen were COV 


ered. Certain dissimmlarities then be 


evident between the eight eyes mM 


total evisceration with or vithout 


tion of the cornea had been perform 


the x eves in which only a partial e\ 


tion (removal ot lens and tris. of 


clone 
In the formes yroup, of eight eve the 
polyvinyl sponge filled the cavity of the eve 
completely and compactly ( Fig. 2) 
adherent to the wall of the 


| he 


tilled with connective 


firmly 


(| pace of the sponge 


work were tissue con 


sisting of collagen fibers and flattened fil) 


big. 2. Sagittal section of eve witl 


implant 


Neither inflammatory cells nor giant 


blasts 
cells could be seen in the sclera or the tissues 
within the framework of the sponge. In one 
eye of this group (.\nimal 13) the 


sponge 


lramework was somewhat moth-eaten in 


appearance, and deposition of calcium was 
unusually heavy. Hemorrhage was a promi- 
nent feature throughout the with 


absorption and organization 


specimen 


masses of red cells in all phases of 
\n increase in 
the number of polymorphonuclear  leuco- 
cytes, lymphocytes, and macrophages was ev1 
dent, as compared with the other eyes ot 
this group 

latter on the 
hand, the sponge 


filled with a connective tissue containing in- 


In the group, of six eyes 


other spaces in the were 


preserva 
Ae 
| 
| 


cells 


fibroblasts 


flanimatory vranule 


In one spe 
with 


pigment viant 


possessing plump nuclet 


men a localized area ot osteoid 


tissue ninimal formation of bone wa 
lurthermore, ¢ 


\nimal 14), the 


not completely and compactly 


present cept for one speci 
sponge in this group 
fill the 
in the group which had 


len 
did 


cavity ot the eve, as 


undergone more complete evisceration 


sponge filled oniy the anterior two-thirds ot 


the vitreous cavity and was adherent to parts 
of the ciliary body and the anterior portion 
of the retina and choroid \lore posteriorly 


detached and adherent to the 
the sponge 


specimens the component layers ot the retina 


the retina wa 


posterior surtaces of In these 


were intact except tor the laver of rods and 


Cones which had disappeared In some areas 


the internal limiting membrane of the retina 


ould he 


brane had disappeared, so that a fibrous con 


but in other areas this mem 


established between tl 


the 


nection Was nerve 


fiber layer of retina and the connective 
tissue within the spaces of the sponge (lug 
In the one exception ( \nimal 14) the 
sponge completely filled the vitreous cavity 
and the retina was not detached, but it was 
in this eye that the largest piece of sponge 
had been inserted. In general, im all spec 


mens in which the lens had not been evis 


cerated spontaneous absorption of the mayor 


ity of the lens substance had occurred. In 
one specimen (Animal 17). in which = the 
eve was removed at the end of a seven 


month period, the signs of inflammatory re 


action were more marked. This eye showed 
evidence of both recent and old hemorrhage, 
and the over-all microscopic appearance was 
very similar to that of the eye removed from 
Animal 13, which was described in the previ 
ous paragraph 

\s mentioned previously, the polyvinyl 
extruded from: the of five 


12 Phe 


path of the extrusion was through the cornea 


sponge Was eyes 


animals (Animals 5, 8 15, and 16) 
and extrusion occurred in from three to eight 


We could not 


whether the incision line 


weeks following evisceration 
definitely determine 


in the globe served as the initial pomt tor 


the extrusion of the sponge. The type of im 


| nective tissue lining the iter 

ice ‘ vith the fibrou 
lamel ac tv clet i | } clera 

) connective U We tal comnective 
tissue tine ith sclera. Reduced 1 fron 
cision, the size of the sponge planted inte 
the eve, the presence or absence of pemeithn 
in the interstices of the sponge, and the ex 


did 
factors that mfluenced the 


was the marked inflammmators 


tent of the evisceration procedure not 


seem to be 


tion of extrusion most striking feature 


of these eves 


reaction of the wall of the globe, as compared 
of the 


s of the 


extrusion 
\t the edge 


cornea the tissues were nearly 


with the eve in which 


sponge had Not urred 
break in the 


necrotic: the choroid showed a diffuse thick 


ening due to infiltration with polymorpho 


nuclear leucocytes, giant cells, and lympho 


cytes. In two specimens abscess formation 
he 


Was present on the surface of the pore 


sponge itself did not appear deteriorated 


Fig. 4.—In area vhere the internal limuting 
membrane is absent, the connective tissue wathi 
the interspaces of the sponge has become contimuou 
with the tissue f the retina. (a) (lr) 
retina; (¢ ; nective tissue lining sponge and 
continuous with retina. Reduced 15% trom mag 


4) 


ve ion y™ if 4 3 
j Sa 4 ‘ 


COMMENT 


In an over-all evaluation of results, it 
seems reasonable to say that, of the 19 ani 
mals in which the study was of sufficient 
duration to warrant conclusions, the poly- 
vinyl sponge was successfully retained in 12 
\mong the remaining seven animals, the 
ponge was extruded in five, and in two 
(Ammals 13 and 17) the inflammatory 
reaction was so marked and the union of con 
nective tissue with the sponge so incomplete 
as to lead us to consider the outcome unsatis 
lactory, even though the sponge was not 
extruded 

Ihe striking feature of the eyes in which 
the sponge was successfully retained was 
the manner in which the interstices of the 
pone hecame tilled with connective tissue 
lhis connective tissue, in turn, was con 
tinuous with the ocular tissues of the wall 
of the eye, suggesting that a permanent bond 
had been forged between the ocular tissue 
and the foreign substances This tendency for 
polyvinyl sponge to become an integral part 
ol the tissues into which it was placed wa 
noted by one of us (J. G in previous 
experimental work with tissues other than 
the eve The tolerance of ocular tissues to 
thi sponge material (particularly in the eyes 
in which only vitreous was replaced by 
ponge) is even more amazing when on 
considers how intolerant are the ocular ti 
ues of humans to almost all types of intra 
ocular foreign substances even foreign 
laches, such as small pieces of glass, that are 
tolerated by ocular tissues never become an 
integral part of the eye but are, instead 
walled off So mtolerant are ocular tissues 
particularly the uveal tract, to trauma, as 
well as to foreign bodies, that in humans it 
is always recommended that the uveal tissues 
he carefully eviscerated before any type of 
is placed im the scleral envelope 
In this experiment, we did not remove the 
uveal tissues of some of the dogs’ eyes so 
as to determine whether a condition similar 
to sympathetic ophthalmia of humans might 
develop \t no time did we observe any 
difficulties with the control eyes of these 
dogs. However, as pointed out by Nicolas,’ 
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sympathetic ophthalmia may not occur in 
dogs or other domesticated animals. As a 
further comment on the behavior of this 
sponge, it is to be remembered that among 
the dogs in which the uveal tissue was re 
moved prior to insertion of the sponge there 
was even less reaction to the presence of the 
foreign substance 

\nother noteworthy feature of these eyes 
in which the polyvinyl sponge was retained 
was the tendency of the corneas to regain 
their transparency with the passage of time, 
even though the endothelium was consistently 
absent and the corneal stroma in many in 
stances was continuous with the connective 
tissue that filled the interspaces of — the 
ponge This was a surprising finding, and 
a rather contradictory one, in’ view of the 
widely accepted hypothesis of Cogan and 
IWinsey that the corneal stroma of the liv 
img eye is clear because it is in a state of 
deturgeseence through osmosis, the epithe 
lium and endothelium acting as semiperme 
able membranes Bow k and 
however, found that a layer of corneal stroma 
in the eyes of rabbits would remain clear for 
at least 48 hours, even though the tissue wa 
isolated from both endothelium and epithe 
lium. They felt, on the basis of this work, 
that deturges ence Wa not entirely de 
pendent on osmotic interchange through an 
tact epithelium and endothelium. fur 
ther observations over a longer period ol 
time, these investigators then found that 
corneal stroma would eventually deteriorate 
if separated from endothelium and aqueous 
even though a connection with the limbus 
remains. The clearing of the corneas of our 
dogs over a period of one year certainly 
would require some explanation other than 
the presence of an endothelium, and this en 
tire problem could serve as an additional 
subject for research, using the polyvinyl 
sponge as a substitute for the endothelium 

(on inspection of the polyvinyl sponge in 
these specimens in which it had been suc 
cessfully retained, very little change was 
noted in the size and the resiliency of the ma 
terial as compared with its character prior to 


implantation within the eve. The explanation 


| 

14M 

i 

| 

i 
= 


for the change in color from white to brown 
In most specimens was not found 

lhe presence of caletum throughout the 
sponge was not regarded as unusual, and 


the actual demonstration of bone formation 


in one specimen brings up the possibility that 


hone would have formed in other eves had 
the observation period prior to enucleation 
heen more prolonged 

What of the failures? In those instances 
in Which the implant was extruded the failure 
seemed due to secondary infection It was 
reasoned that the secondary infection. pro 
luced a necrosis of some part of the wall of 
the globe and the sponge was extruded as 
the result of exteriorization The sponge 
itself in these instances seemed unaltered by 
the marked inflammatory reaction surround 
ing it. It should also be pointed out that the 
postoperative care of all the dogs was not 
conducive to the maintenance of asepsis, such 
is is customary with intraocular operations 
unong humans 

In the two eyes (Animals 13 and 17) 1n 
which the microscopic picture was considered 
unsatisiactory, even though the sponge was 
retamed within the eye, hemorrhage was con 
sidered to be the complicating factor 

In all eyes, regardless of whether extrusion 
or retention of the polyvinyl sponge had ox 
curred, an attempt was made to correlate 
the behavior of the eves with the type of 
mcision that was made in the wall of the 
globe and with the number size of 
the pieces of sponge that were inserted. No 
relationship of these factors to the behavior 
of the eyes could be found 

(On the basis of the present investigations, 
supplemented by the reports of others § who 
have used this sponge in orbital tissues, the 
possibility of implanting this substance into 
the eyes of humans arises. Such an occasion 
night arise in ophthalmic surgery wherein 
t seemed pra tical to evi cerate the contents 
of the eve, yet retain as much as possible ol 
the contour and wall of the eve. with its 
muscles till attached to erve as a mobile 


tump to which a prosthesis could be fitted 


13 and 14, 


Referet 


If such a situation were to go beyond the 
stage of speculation, it is our feeling that the 
polyvinyl sponge would be well tolerated Ty 
such an eve providing hemorrhage could be 
well) controlled and secondary infection 


avoided 
MEMEARY 


The left eves of 20 dogs were either pat 
tially or completely eviscerated, Volyviny! 
sponge was then inserted into these eve 
ind their behavior was observed over vari 
able periods of time up to one year, In the 
majority of eves the sponge was successtully 
retained, In such specimens the interspace 
ot the sponge became filled with a connective 
tissue that was continuous with the tissue 
comprising the wall of the eve These eve 
showed a remarkable tolerance toward thi 
sponge and om everal case the cornea 
became transparent over observation 


period year 


In those eves in which either the sponge 
was extruded or the tissues exhibited an un 
satistactory reaction to the retamed prortigec 
hemorrhage or secondary infection seemed 
to be the complicating factor 

Phe possible usefulness of polyvinyl sponge 
as an implant material among eyes requiring 


evisceration in humans ts discussed 
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News and Comment 


GENERAL NEWS 


Course on Glaucoma. —.\ course on glaucoma, with particular emphasis on 


yonioscopy and the study of the anterior angle, will be given at the Brooklyn [ye 
and Ear Hospital on Nov. 14, 15, and 16, 1955. Ample opportunity for practical 
instruction in the use of the gonioprism will be given, and material from the glau 
coma clinie will be utilized. The course will be given by Dr. Daniel Kravitz, assisted 
by Dr. Walter V. Moore, Dr. Mortimer A. Lasky, Dr. Harold Schilback, and Ds 
\rthur Shainhouse 


Registration is limited to six ophthalmologists only. Application and the fee of 
$40 may be addressed to Dr. Daniel Kravitz, Brooklyn Eye and lear Hospital, 
20 Greene Ave., Brooklyn 38. 


E. B. Dunphy Fellowship for Eye Research. —| he Massachusetts Lions lye 
Research Fund has created the Bo Dunphy Fellowship for Research. This 
Fellowship carries an annual stipend of $5000 and will be awarded on a yearly basis 
by a committee consisting of Dr. David Cogan, Dr. Charles Schepens, Dr. William 
Stone Jr., and Dr. kdwin B. Dunphy 

\nyone may apply, but the research must be conducted in Massachusetts 
\pplications for 1956 must be received by Nov. 1, 1955. Candidates should write 
to Dr. Edwin B. Dunphy, 243 Charles St., Boston, giving a short biography and 
two references. They should describe briefly the problem they are interested in and 
state whether or not they have adequate laboratory facilities for doing the work 


Memphis Eye, Ear, Nose and Throat Convention. | he annual Convention will 
he held Keb, 11, 12, and 13, 1956. Speakers will be Georgiana Theobald, M.D., Oak 
Park, Ill.; Alson kk. Braley, M.D., lowa City; Harvey Thorpe, M.D., Pitts 
burgh ; Alden H. Miller, M.D., Los Angeles ; David le. S. Wishart, M.D., Toronto, 
Canada, and Edmond Prince Fowler Jr., M.D... New York 


| 
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lymphosarcoma of the Bulbar ‘onjunctiva 


Report of a Case 


BENJAMIN FRIEDMAN, M.D 
FRANK J. BORRELLI, M.D. 

and 

IRWIN GELERIS, M.D., New York 


Phis report concerns itself with an instance 


ol a very rapidly growing monofoeal lympho 


sarcoma of the conjunctiva which was treated 


by means of a radioactive strontium (Sr“°’) 


applicator. Biopsies of the affected conjunc 


tiva were made before treatment was begun 
and after 


treatment was terminated, and it 


Submitted for publication June 14, 1955 


seems justifiable to consider the 


results as 
constituting a local clinical cure 


REPORT OF CASI 


The patient is a 71-year-old Spanish woman who 


presented herself at regular intervals over a period 
of two years tor visual dithculties due to imeipient 
cataracts and tor vague subjective complaints char 
acterized chiefly by 


burning and irritation of the 


conjunctivae of both eyes. She was seen by several 
independent observers, who tound nothing unusual 
other than the lens changes mentioned and a mild 


hyperemia of the conjunctival 


On Keb. 1, 1954, she 


greater annoyatice 


urtlaces 


returned, complaming ot 


from the irritation of the lid 


and at that time two separate thickenings of the 


lower bulbar conjunctiva of the lett eve were noted 


They were roughly about 10 mm 


m diameter and 


LLymphosareoma of bulbar conjunctiya 


: 
4 
“a 
“ta 


OF OPHTHAI 


hig. 2.—-Lymphosarcoma of bulbar conjunctiva following treatment with Sr? applicator 
upper fornix ; B, lower fornix 


occupied about half of the ocular conjunetiva below appheator was instituted. The following 
the horizontal level. They were separated by a nat was prepared by the radiology department 
row strip of normal conjunctiva, The tissue seemed “The report from the pathology and laboratory 


uggestive of lymphoid structure, was pinkish in departments of low-grade malignant lymphoma 
color, and was freely movable over the surface of prompted us to consider the use of superficial radia 
the sclera. Growth was extremely rapid. Within tion, best delivered in. this case by the Sr” beta 
tour days the two islands of abnormal conjunctiva applicator. Our particular applicator deliver sith 


had coalesced and extended completely around the 


recent calibration, 30 beta r per second. Thi 


corneal circumference, The thickened tissue was still plicator is produced by Tracer-Lab and contain 


treely movable over the scleral surface. The margins — yyelear reactor fission product Sr®® with its 1 


of the cornea were overhung by the bulge of the active daughter element yttrium (Y°* 


infiltrated conjunctiva, The process covered the halt-life of 20 years and maximum beta 


entire globe, but stopped at the upper fornix, whil 218 mev 


the lower forms was invaded for a distance of some “This 


method is especially indicated 


mm. Specimens of the lower and upper conjunc hieial lesions of the anterior segment of the 


tivae were removed tor biopsy no gamma radiation is emitted. It has a 
No orbital masses were palpable; there was ne over radium 1), where the dose at 1 m1 
unitation of ocular motility, and no glandular en 12%, whereas Sr? at the same depth 
argements were noted in the region of the ear, neck \t a depth of 2 mm. or more, radium |) 
clavicle, or axilla, The right eye and adnexa were little or no effect. Sr°’ would probab! 
ormal General examination revealed no evidences at 4 or mm. This lesion is approxim: 
i systenne lymphatic disease, and the blood picturs mm, thick in most area 
ul the cytologic study of the bone marrow also The patient was treated as follow 


ielded no abnormal data } 4: In contact at the medial fourth at 


The laboratory reports disclosed marked sub mately 9 o'clock for 20 seconds, de 
pithehal lymphocytic proliferation with evidence of heta 
ilignancy. The patient was referred to the depar 4: 600 beta 


t of rachology, where treatment with the Sr leit lateral aspect 


a 
th 
aving a 
ey nice 
wlvantage 
depth i 
ld 
have 
effective 
t and 
at 3 and 9 o'clock 


he 
the minimal 
4/9/54 


SCOTT IC 


above dose was repeated because of 


reactiot 


Three separate areas were treated with 


overlapping, but the strontium appl 


5 o'clock 


time the 


wator 
imately 10, 2, and 


At thi 


ening of the pan 


was placed at approx 
ach 


patient 


area received 600 heta 1 
howed a definite less 
a marked regression of the lesion 
4/23/54: It was decided 


vith GOO be tar eacl 


10, and 12 o'cloch 


and 


agam to treat three area 


, In contact at approximate! 


Marked improvement wa 


voted 
reatt ent \a wu day alter thre canst 
as first noted and was continued at intervals over 
1X day \ total of 66000 beta r was applied. To date 
there have been no effects upon the let wh might 


he ascribed to stray radiatior 


lier prc Report Microscopic study of twe 


specimens trom the bulbar conjunctiva show 


at marth ed proliteration ol lymphoid ce I] mi the ub 


conjunctival stroma, extending into the overlying 


epithelium. The tumor consists of small and large 


round cells. The tormer have hyperchromatic nuclei 


and catty cytopla mn While the latter exhibit a 


nucles he large cells 


Mitotic 


noted 


pale cytoplasm and vesicular 


also show irregularity of size and 


hap 


figures are evident, and cellular atypicality i 


In areas cellula 


ters. The 


minal ce 


small 


aggregates simulate 


bulk of the 


round cells. They 


tumor is made up of the 


have the characteristics of mature 


and immature These cells are closely 


packed 


residue 


lymphioc vtes 
There is no inflammatory 


that 


evidence of 


tumor structure ts dominantly 


a lymphocytic sarcoma 


Yindies \ 


mecluding x-ray 


critical clinical and labora 


tory study of the chest, abdomen 


and bones; repeated hemograms, and bone marrow 


examinations, revealed no evidence of lymphocytic 


leukemia or lymphosarcoma in any other viscera 


The tumor responded to radioactive strontium thet 


apy, and subsequent biopsies of the conjunctiva 


showed a chronic inflammatory reaction, fibrosi 


and vidence 


Vedical 


rather obese Spanish 


ot tumor 


elde rly 
xhibiting the 


The patient is an 


\oman ¢ lacies 


and early tremor of Parkinsonism. This is 


pre \ 


of arteriosclerotu vidence of generalized 


observed No 


origu lor ¢ 


arteriosclerosi readil abdomina 


| 
Masse are palpable mphatic nodes are pal 


a diastasis ot the abdominal 


110/84 


able. ‘There recti 


binding 


\lbumin negative 


Representatis la rator 
amination (June 15, 1954) 


rifle ¢ 


ose nevative acetone negative 


lindroids and mucu 


specific gravity 
1009: pH 6.0; red cells pet 


er HPI 


hread epithel i a lew quamous cel 


rare vhite cell 


rare cast 


hig. 3... Photomicrograph of the conjunctiva and 
ubconjunetival areo lar tissues, showing extensive 
infiltration by neoplastic lymphomatous cells, Re 
iuced to 60° of mag 100 


hig. 4 


to 62% 


High magnification of Figure 35 reduced 


ol mag. &* 400 


Blood 
14.3 mg. per 


urea 


}954) 


(,lucose, 9] me per 100 
100 ce. (June 17, 


wen 


Sedimentation rate (June 1&; Westergren scale 
Min 
wi ‘ 
min 
min 
Normal sedimentation rate mm, or tle in| 
mm. or le 45 minute 
Wassermann test (June 15) bagle Wasser 
mann negative: Eagle flocculation negative; Kal 
hegative 
hig Replacement ol areolar connective tissue 


by neoplastic lymphocyti Reduced to 


62% of mag. ~*~ 100 


prolite ration 


4 \ 4 
> 
~ 
‘ 
} 
| 


hig. 6. -Hligh magnification of Figure reduced 
OO% of mag. 400 
Blood pieture (June 21): Hemoglobin 15.3 gm 
per 100 RBC 5,100,000: color index 0.9; WBE 
7450 
Neutrophiles 
Immature 
Mature 
Korinophiles 4% 
Lymphocytes 
Monocytes 
Differential Bone Marrow Studie (June 28, 


1954): Summary and diagnosis: The marrow ts ot 
normal cellular structure. The differential myelo 
gram shows nothing sigmficant. There is no evi 


dence of leukemia, tumor, or lipoidosis. A few 


typical plasma cells are present, but only one of 


hese is nucleolated 


Mic roscopu Study of Bone Marrow trom Parathn 


ection (June 29): Normal architecture 
(June 22) Normal 
Rays (June 17, 1954): Examination of the 
hest was made with the patient im the erect position 
lhere is thickening of the cupola in both apiece 
final fibrosis 1 een extending imto the right 
aye The hilar shadows are somewhat thickened 
th accentuation of the bronchovascular marking 


peribronchial infiltration both paracardias 
egior The right diaphragm shadow and costo 
irenic angle are clear. There is slight hazine ot 


the left costophrenic angle, which may be the result 


The 


of normal 


overlying sott tissue cardiothoracic ratio 1 


ust within the limit Slight elongation 


cell 


just above 


Diffuse proliferation of neoplastu 


big. 7 


of normal architecture at level 


vith lo 


and tortuosity of the aorta are noted, with calcifica 
tion of tts transverse segment 

Examination of the abdomen was made. An 
anteroposterior view was taken with the patient in 


upine position. The right kidney appears to be 


somewhat low in position. The left appears normal 


in size, shape, and position. The psoas muscle sha 


vell delineated. There is no definite evi 


the 


dows are 


dence of opacities in the kidneys 


bladder 
Examination of the right leg, including the 


region ot 
ureters, of 
knee 


joint, was made. Anteroposterior and lateral views 


vere taken, No osteal or periosteal process is noted 


COMMENT 


What is the present concept of lympho 
sarcoma 

Most workers in the problem feel that the 
disease is one of multiple origins. These may 
be extranodal or intranodal. A focus which 


is accessible to discovery may be considered 


primary and monocentric if no other foci are 
found, but actually this is a presumption, 
since it is never possible to exclude a lesion 


\ so 


called primary focus may be eradicated, but 


which might exist in a hidden locus 


the disease almost invariably crops up 5, 10, 
or even 15 years later in another spot. When 
the sarcomatous involvement becomes sut 
ficiently extensive, the tumor cells enter the 
blood 
ture of leukemia supervenes 

Does the neoplasm metastasize 


Probably If cells blood 


stream or the lymphatic channels from the 


tream in large numbers and the pr 


het do enter the 


tumor, as they may during a biopsy, they are 


killed off by the phagocytes, which originate 


in the reticuloendothelial system. There is 


continuous vigilance on the part of the pro 
tective mechanisms of the body against in 
and the maintenance of 


the 


vading tissue cells, 


good health is possible when virulence 
and the numbers of the invaders cannot tip 
the 


the 


cales against the defensive capacities of 


host. There is no definitive evidence that 


the tumor extends by way of the lymphatics 
or blood stream. leven locally, lymphosarcoma 
invasive but, rather, causes 


is not severely 


symptoms by pressure against neighboring 
structures through tumor enlargement. Only 
in the leukemias is the blood stream consid 


ered to have been invaded 


| 
i 
a 
| 


IRCOMA BULBAI 


Should stemic therapy have been em 


ploved in this case to ward off systemic in 
volvement 


The visible 


cated b 


lesion was readily eradi 


simple and safe means. Nitrogen 
mustard, radioactive phosphorus, and x-rays 


should 


prophylactic measures. In this particular case 


applied systemically not be used as 


the lite expectancy of the patient is shorter 
than the time of probable appearance ot a 


systemic lesion 


Can a tavorable prognosis as to future in 


volvement be made because we have com 


pletely eradicated a primary focus ? 
clisease 


No. Since the is one of multiple 


foct of origin, one must be reconciled to the 
expectation of future trouble in spite of hay 
Ing completely eradicated a primary foctts It 
may be that the primary mvolvement of some 
specie organs predisp yes toa longer latent 
period before involvement elsewhere,* but 
actually we do not have enough cases on 
record to predict the outcome on the basis o! 
organ origin, Some of the 


cases of mmnocent 


* References | to * 


lyinphomiata which we occasionally see, usu 


ally in the lower conjunctival fornices, may 


vears later prove to have been the un 


suspected indicators of sarcomatou lis 


position, Early, ts impossible to ditter 
entiate microscopically between the mnocuou 
variety and the potentially mahgnant torm 


More comiplete and closet follow up histories 


are essential. The meticulous reports of Me 


(Giavie might well serve as models 
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Complete é 


Af acting the Optic 


J. GRAFTON LOVE, MD. 

HENRY W. DODGE JR, MD 

and 

HUGO L. BAIR, M.D., Rochester, Minn 


(jliomas, or so-called low-grade astrocy 
toa affecting the optic nerves have tor 
ome years been of great interest to ophthal 


mologists and ophthalmic surgeons. [excellent 


contributions to the literature have been 


made by many authors concerning the perti 


nent pathologie aspects, classification, pecull 


arities of growth, and methods of treating 


these tumors.* Opinion has varied greatly 
the ol the 


as to methods treatment and 


prognosis lor life expectancy among patients 


harboring these tumors. The undeniable rela 


tionship of this tumoerous growth with von 


disease im certam cases 


Kecklinghausen’s 


has tended to add confusion rather than to 


clarify the concepts of prognosis and neces 


sary surgical approach and treatment 


Reflection on the subject, however, and 
ot the 


a review writings of others make it 


evident that the prognosis im cases of ghoma 
the 


optic nerve depends on the extent 


and type of growth.t Obviously, a tumor 


involving the optic chiasm or the neighbor 


ing structures of the hypothalamus and third 


ventricle, or one which involves the opti 
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li 
tomas 


erve 
chiasm and both nerves, is a lesion whicl 
offers an undemably gloomy outlook both 
for the maintenance of useful vision and for 


period 


the preservation of life over a long 


Phe rather discouraging reports in the litera 
ture concerning ghomas located in this por- 
tion of the optic pathways bear witness to 
this fact.” Con the other hand, in those cases 
in Which the tumors are located primarily 
within the orbital part of the optic nerve, 
or with some intracranial extension which 


is entirely prechiasmal, reports in the litera 


and 


ture our experience imdicate a much 
more favorable prognosis 

The large majority of these tumors en 
countered are of low-grade malignancy and 


therefore of a very slow-growing nature 


They do not invade surrounding tissues and 
to 


the 


seem by 


We 


many reports concerning mere Inopsy 


extend centrally propagation 
along 


ot the 


Optic nerve are cognizant 


of these 


tumors in which long remission, 
as well as apparent cure, has occurred. How 
ever, because of the malignant nature of the 


tumor, often it has been deemed wise by 


many to sacrifice the ocular globe, and ever 


to exenterate the orbit. In part this policy 
may have arisen, of course, from the ophthal 
mic expediency of obtaining necessary surgi 
cal room in approaching the optic nerve 


through the lateral or anterior approach, 


and in part from the desire to perform com 
plete removal in the presence of a malign int 
lesion 

\s neurosurgical transeranial approac! 


to the orbit has become more prac tical 


any 
ne | » he ressed witl 
eurosurgeons have become impressed wi 


the necessity of approac hing all these lesior 


for visual and definitive microscopic identi 


= 


fication, since, in certain cases, complete 


removal of the offending lesion may be a 
complished with preservation of a normal 


appearing eveball—an eveball, albeit, that is 


blind but that moves conjugately with its 


fellow of the Opposite side 


\Ithough, as Byers has stated, somewhat 
less than half of the ocular globes, when 
severed from the optic nerve, may subse 


quently atrophy, still the approach to the 


orbit through the transcramal route often 
to the 
blind 
the 


effect wall be 


allows the surgeon to avoid trauma 


extraocular muscle cone, so that the 


eve mav have satistactory and 


over-all 


postope rative cosmet« 


pleasing to the patient himself 


ince, pathologically, it seems uncommon 


for the glioma ot the Cp nerve to mvace 


the orbital tissue or to mvade the Opti disc, 


thre problem arises concerning sacrifice ol 


the vlobe and orbital exenteration. It ha 
been our good fortune to see and treat four 
patient vho have had ghoma of an Cpt 
nerve and, by utilization of transeranial 
approach to the orbit and nerve, to resect 
completely the involved nerve distal to the 
optic chiasm on the same side and pro inal 


ocular globe, thu removing the tumer 


pariny the ocular vlobe on the 


PORT 


(,enera imimatiot it the ved the 

re 1000 mn me iy t ind 

ulse and temperature were 

rma he result of general examination 
ere unremarkable except as they related to the 
eve efinite proptosis was present on the left side 


Neurologic cxamination revealed evidence ot ex 


ophthalmos on the left side only, Detailed exami 
nation of the eyes showed the lids to be normal 
but both eyeballs were rather prominent. The lett 
ocular globe was 2 mm. more prominent than the 


right. The pupils were equal and reacted normally 
| normal, and 


choking 


and on the 


ti ight. The ocular rotations were 


examination of the optic fund: revealed a 


disc on the 
right of 1 to 2 DD. The 


1 the opti left of 5 D 


hemoglobin was normal 


and the numbers of erythrocytes and leucocytes 


were within normal limits. Results of tests on blood 


serum were normal, as was the result of urinalysis 


Nothing abnormal was noted on the roentgenogram 


1 the kull and of the thorax 
The diagnosis of intraorbital tumor was made 
and Jeft transtrontal cramotomy was carried out 


\t operation an intracranial and intraorbital astre 


cytoma of the left optic nerve was visualized 


completely removed. The tumor extended about 
6mm. intracranially through the lett optic toramer 

Convalescence from operation was uneventiul 
nd the patient was dismissed trom the hospital 
nt llth postoperative day (hig. 1). A letter 
trom the patient mother and a plotogray 1 the 


patient (Fig. 2) received in the spring i 1954 
about 12 years after the operative imterventior 
nd ited that the patient i Wh cain 

2 \ 2-vear-old ite as wht 
t t iw t i t | 
il t her a irent | 1 i 1 ‘ 

ti ihnor it thie hit il it 
nit revi mitt ter the i 
that 1 ippeare t | turned " | 


general examinations ‘ " 

remarkable except as they related to the eye hve 
blood pre is 110 mm mercury systolic 
ind 70 mm. diastole; the pulse rate as 84 beat 
| minute, and the temperature and respirations 
‘ bxaminati i the eye howed the 


phthalmometer 


reading ith base line at #6 Via 19 mm. right 
eye and 17) mn leit eye Palpation of the 
rhits did not give evidence of a tumor, The right 


‘ i iglit ivergent, and the right 
tus muscle sh ed pare (srade | to 2. The 
eyelids, lacrimal apparatus, and conjunctivas were 
ma 1 he nei ere clear, and the anterior 
hambers were rmal depth. The pupils wer 
ound, equal, and mn n diameter. The right 
D id not react directly to light but reacted 


Ol OPTI VERT] 
| 
lved idle Sometimn it vould mward «aired 
wward, During the three mont thre ile 
OF CASI con lained occasu i that her eye hurt ane ( 
‘ year-old bey Na first as thougl omething were init. Three 
et t the Mayo Clime in June, 1942. The parent prior to her admission the parents took the child 
rest that the patient's left eye had become to them local ophthalmologist, and ipested 
! nent during the two te three ech that she be taken i larger clinn 
rt idn ion to the clime. The child had 
not experter 1 symptoms and had not complained 
tes evidence of visual disturbance 
tive prot ence of the eve however 
t ‘ heer taker thre phy it 
cis thie ert ide and ear edema of the nerve 
m the git he history was norma ind 
there was no evidence of tamilial disease 


OPHTHALMOLOG) 


Fig. 1. Microscopic section of typical astrocytoma (glioma) ot the optic nerves, as described 


in reported cases. Hematoxylin and eosin stain. (a) 100; (b) 200; (ce) 


consensually to light and in accommodation. Thi a normal differential count. The results 


pupil of the lett eve reacted directly both to light vsis were within normal limits. Results of 


and in accommodation. Examination of the opti on blood serum were 
unremarkable the skull and special views of the 


negative. Roentgenogram 
fundi showed them to be essentially orbits did 
except for the exceeding paleness ot the opti show evidence of any abnormality 
dise on the right \ diagnosis 

Routine laboratory studies showed the value tor was made, and transcranial 
hemoglobin to be 10.9 gm. per 100 cc. of blood and carried out. An intraorbital and intracranial 
the erythrocytes numbered 3,680,000, and the leu tumor of the right optic nerve 
The optic nerve was divided 


of intraorbital tumor on the rigl 
removal was advised 
was encountered and 
cocytes 5,900, per cubic millimeter ot blood, with completely removed 


A ARCHIVES OF 
| 
. = 
= 


OPTI 


cerebr spinal fluid revealed coneentrat 
protem of 55 meg. per 100 At that time t 
child begat to have headaches He wn 


plained of double vision, however 


Phe result veneral examination were u 


remarkable except as they related to the eyes 1} 


blood pressure pulse, respiration, amd temperature 
were recorded a normal \t mont! awe the 
had had a temperature ofl 102 | a 
{ poltomyelitis had been mad 


the left foot turned im, the patient was puto im 


a cast. In addition, the child) wa uspected of 


havine had bronchial asthma. Other than this, the 


history was normal, except for the usual ehildl 


clisease The results of neurologic examinats 
were essentially within normal limit and the it 
Wa normal m all respect the riglit 
showed convergent strabismus and slight propt 
Phe pupil was fixed to light but reacted to cot 
sensual testing Phe optic cise hoawed pallor 
( Grade 2, and the superior and inferior pole vere 
clevated approximately 1 to 2D. The vet ippeare 
full, dark, and tortuous, and the impressiot ‘ 


that the patient was harboring a tumor ot the rigl 


optic nerve, presumably a glioma Clow vrade astr 


evtoma ) 


Fig. 2 (Case 1) Appearance of the left eye im lranscranial removal, approach to the nerve, ane 
the photograph taken in the spring of 1954. Tl removal of the tumor were advised and carried out 
patient underwent operation on July 4, 1942 in April, 1953. A large dumbbell-shaped astrocytom 


Vas encountered mvolving the orbit and thy 
just anterior to the chiasm and immediately behind intracranial portion of the nerve up to the ‘ 
turciea. The tumor was completely removed alon; 


the optic globe. The tumor was included between 


the two portions, Pathologically this tumor proved with portions of the optic nerve 


to be a fibrous astrocytoma The patient's postoperative convalescence Wa 
Phe patient's convalescence was uneventiul, and ntially uncomplicated, and he was dismisses 
she was dismissed from the hospital on the eightl from the hospital on the Tith day atter operation 


day after operation, She was seen again in Novem 


ver, 1947, approxime onths aft oper: 
ber, 7, approximately four months after opera Fig. 3.—Drawing of right optic nerve glioma a 


ul ‘ ‘ me ts 
on, for a recheck examination, when the paren encountered at operation and as visualized by tl 


stated that she was unable t close the right eve 
neurosurgeon 


completely. Examination showed ptosis of the right 
lid, exophthalmos, and partial immobility of | the 


eyeball. The globe could be pre ssed deeply into the 


orbit) without pan Phe media was clear, and 
exophthalmoscopic examination showed an atrophi 
nerve head with pigmentary changes about the dis« 


margins, characteristic of a nerve evulsion (hig. 3) 


Case 3 \4 year-old white boy was first seen 


at the clinic in April, 1953, with a maim complaint 


of inability to see from the right eye In January 
1953, the parents had noted a turning of the eye to 
ne side, but they did not pay much attention 1 
: it. In March, 1953, the child said he was unable 
to see from his rig t «ve and examination of his 


eye at that time by his home physician revealed 


that he was blind u the right eye and that the 
muscles of that eye were considerably weakened 


The child was hospitalized, and analysis of the 


‘LIOMAS O} 
q 
\ i 
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associated complaints. The boy's general health had 
remained excellent. His history was unremarkable 
and his family history was not contributory 
(General examination at the clinic was unremark 
able « xcept as it related to the patients eyes The 
blood pressure was 130 mm. of mercury systoli 
and 80 mm. diastolic; the pulse rate was 88 beats 
per minute, and the temperature and respirations 
were normal. Detailed examination of the eyes 
showed marked exophthalmos on the right. The 
exophthalmometer readings, with base line at &6 
measured 28 mm. on the right and 19 mm. on the 


leit The lids of the right eye would not close 


completely, there being approximately a 4 mm. cleft 


when they were in the closed position. The lid 


hig. 4 (Case 3).—Stainless-steel cramioplasty t 
ver the orbit 


margins were somewhat reddened. The pupils were 
equal in size and moderately dilated. The left pupil 


: reacted normally to light and in accommodation, but 
\t the time of operation, stainless-steel cranioplasty 
the right pupil was sluggish in its reaction to light 
is carried out over the orbit Chig. 4) my R 


\ report from the home physician in 1954 


April 


ipproximately a year alter operation, indicated that 
the be conval ence va atistactors and 
e was leading a normal life \ photograph of 


the patient wa btained to show the condition ot 


right eye (big ) 


Case 4 \ 13-year-old white boy was first seen 


it the clinte in January, 1944. On admission it was 


tated that a litthe more than a year prior to his 
rewistration at the clime the patient had noted that 


right eye as becoming more prominent than 


eft Illus condition had gradually progressed 


until the time of his admission: however, he had no 


lip (Ca Appearance of the patient's 
ipproxmmately 18 months after operation 


METRIC 


4) 
ptic nerve 


Consensual hight reaction appeared normal bilater 
ally. Tension of the right eye appeared increased 
the left eve was soft. The field of the left eye was 
full 


right side because of the poor visi! The extra 


but it was impossible to test on the 


ecular movements were recorded as normal. The 
fundus of the right eve showed wrinkling of the 
retina in regions above the macula. The disc was 


pale, white, sharply outlined, and smaller than the 


left. The fundus of the left eve was recorded as not 


mal. Examination of the visual fields showed right 
inferior altitudinal anopsia; the left was normal 
Vision was 6/12 and 14/14 on the left, and the 


patient was able only to count fingers on the right 


Lhe diagnosis ot intraorbital tumor was made 


and operation was carried out through the trans 


1 
oP 
= 
_ 
a 
‘ ri 
big. 6 (Case specimel i a typica 
4 


GLIOM 


IS OF OPTI 


VERVI 


Appl mately 
t ind one-half vears aft eratior 
cramal approact \n astrocytoma involving the 
optic nerve was encountered and removed Thi 
tumor extended both intraorbitally and intra 


cramally, from anterior to the optic chiasm = to 
vithin 2 to 3 mm. of the posterior portion of the 


optic globe It was completely removed (big. 6) 


operation the 


patient had a little ditheult 


with breathing and on bronchoscopy a tibrinous 


plug was removed from the trachea [hereatter 


his convalescence was uneventiul, and he was di 


nussed from the hospital on the 14th day after hi 
operation. Reexamination in August, 1953, or nine 


years alter operation, did not reveal further change 


in the appearance of his eye Phe right globe pul 


sated and a | 


divergent The vision was nil 


(Fig. 7) 


\s a result of our experience with optic 


nerve ghomas, which will be reported more 


fully at another time, we suggest that all 


patients suspected of harboring a tumor 


affecting the optic nerve should be given 


the benefit of exploration, and that radical 
removal of the offending tumor should be 


carried out in those 


cases in which it is 


feasible. Knowledge of the pathologic prox 
esses has made us extremely reluctant to 
advise removal of the ocular globe or orbital 
exenteration, since it may be possible to 
retain the eyeball and oculomotor function. 


and thus have a better cosmetic result 


l 
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age Nadtalton from e etatron 
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ALBERT C BIEGEL, M D, Riverside, Calif MATERIAI AND 
tudy 17 and 19 me electro i 
mey ra ere used | ure ] lep t t 
lhe literature abounds with articles on the depth-dose curve for the 17 mev electron beat 
ellects of ionizing radiation on the eve, be howime that the surface dose i early maximun 
ing with Chalupecky ' in 1897, two year wd remains so for the first 3 or 4 em. Figur 
rive t} depth-dose e f ‘ 
ter Roentgen’s discovery of ravs. he tel 
demonstrating the relativel OM urtace dosag 
present report is concerned with an investi and the slow decline after subsurface peak. Figur: 
mati n employing the A) OOO 000 volt betatron 3 illustrates the effect of increasing the volt 
Iwerst and co-workers,* of the University the depth-dose curve for the electron beam. Figu 
apparatus possesses distinet presents the isodose curves for the electron bea 
idvantage in the tudy of radiobiologi ind Figure 5. those for the rav beam 
‘ tha te ay, 
change in the animal eye. It 1 capable ol It is evident that 
al e can be given high-dosage radiation to it 
producimy either an x-ray or an electron 
. posterior segment with relatively low dosage to it 
beam with depth-dose curves quite ditterent 
' anterior segment Furthermore, the eye can be 
: an those for lower voltage machine placed at the peak of the curve © that nearly 
ubmitted for publication June 16, 1955 maximum dosage may be delivered to all depths of 
hrom the Department of Ophthalmology of the the eye The latter alternative was used in the 
Lniversity of Coll ge oft Medicine Phu present tudy This wa accomplished tor the ra 
; tudy was made under a grant from the | . heam by placing a block of Lucite 3.4 em. in thick 
Public Health Service ness between the exit portal of the machine and the 
‘ References 2 to 6 eve to be irradiated, and for the electron beam 
| big. 1 Depth-dose dis 
4 tribution in water along 
the central axis of the high 
\ 
energy electron beam 
Measurements made with 
| asmall tonization chamber 
in water. The dashed line 
60} beginning at a depth of 
\ ELECTRON BEAM ll cm. represents Brehm 
sh 6 cm dia field strahlung. The sensitivity 
wee of the amplifier was in 
| . \ creased by a factor of 10 
in this region. From 
Laughlin, |. S.,and others 
Some Physical Aspects of 
: | Electron Beam Therapy, 
Radiology 60:165, 1953: 
Pa Bune 
| published by the Radio 
\merica 
Depth in water (cm) 


chamber 
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le Film 
| 
4 


Percentage dose 


} 
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1 
10 12 14 20 22 4 
Depth in water (cm) 


hig. 2.—Depth-dose measurements tor 2 ey 1 obtained with ionization chambers and 


ith films in a water phantom, 2 


From Laughlin, J. S., and other 
jose Distribution Measurement ‘ t ‘ Lh 4 Medical Betatror 


1. Roentgenol, 6§:787, 195] db | Thoma Publisher pr netield, Ul 


Depth-dose distribution 
central axis ol rh-energy 
bean Measurements were made with 
chamber. From Laughlin, J. S., a 
other Some Physical A pects ofl 
Beam Therapy, Radiology 60:165, 1953; pub 
lished by the Radiological Society of Nort! 


erica 


4 5 6 ? 48 9 
Depth in water (cm) 
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6 cm. Diometer Electron Beom 


26 


Width (cm) 


big. 4.—Isodose contours obtained in water with 
high-energy electron beam of 6 em. lonization was 
measured at points | em. apart, and isodose con 


tour vere obtained by interpolation scattering 
material was employed to produce a uniform beam wei 
From Laughlin, |. S.. and others: Some Physical E 
Aspects of Electron Beam Therapy, Radiology 14L 
60:165, 1953; published by the Radiological Society = 
of North America 

using no phantom. Portal diameters of 1.5) and 

a 
65 em. were used for the electron beam, and of © Ii2?@+ 
15 and 2.5 em. for the x-ray beam Qa 


Nonalbino rabbits between the ages of 3 and 6 
months were anesthetized intravenously with pento 
barbital sodium, 25 mg/kg., and placed in a holdet lOF 


especially constructed to minimize movement and 


reduce discomfort. The right eye was aligned axially 
with the exit tube of the betatron. Single doses 


of either electrons or x-rays, ranging from 100 to 8 
4500 rr, were given The eyes were studied at 
regular intervals with the slit-lamp microscope and 


ophthalmoscope some rabbits were followed as 


long as the health of the animal permitted or until 6 


a complete cataract developed They were then 


killed with a large dose of pentobarbital sodium 


intravenously. The eyes were enucleated immediately 4 
and fixed in Zenker'’s and formalin solution. 


cially large sagittal calottes, including the lens, were 


made in order to facilitate penetration of the cel 


loidin into the lens. Other rabbits were used for 2 
special chronologic studies for 1650 and 250 r with 
the 25 em. portal x-ray beam. Sections stained 
with hematoxylin and eosin were made at the time 


intervals indicated in the Table 


T T 


In some rabbits intraocular pressure estimations 20 10 0 10 20 
were made just prior to irradiation and at four Width (cm) 


months afterward, Ten minutes after receiving their 


big. 5.-lsodose distribution measured with films 

for x-ray beam with 2.5 cm. diameter field at 80 cm 

caine hydrochloride, 0.5% solution, was instilled skin-target distance From Laughlin, J. S., and 

and the tensions were taken in each eye with the Others: Dose Distribution Measurements with the 

: University of Illinois 25 Mev. Medical Betatron, 

Am. | Roentgenol. 65:787, 1951; published by 
anesthesia in rabbits for tonometry was shown in a Charles C Thomas, Publisher, Springfield, [I 


pentobarbital intravenously for anesthesia, tetra 


Schigtz tonometer. The desirability of intravenous 
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MONTANES 


Chart 3.—Diagram of progression of clinical lens 
changes for betatron electrons; 6.5 cm. portal 


separate, unpublished, study. The variability of the 
readings in 96 eyes of rabbits which had been given 


pentobarbital anesthesia and topical tetracaine was 
compared with the variability of the readings in 


the eyes of 96 other rabbits which had received the 
TINE MONTHS 


tetracaine only. By computing the variation from 
Diagram of progression of clinical lens — thy¢ 


mean and analyzing by means of “Student's 
betatron x-rays; 2.5 em. portal 


t-test,” ? the reliability was found to be significantly 
REYATA CTRONS 15 CH PORTAL greater for the anesthetized group (p < 0.01). In 


order to increase accuracy, the average of three 
readings obtained alternately between the right and 
left eyes at very minute intervals was used to obtain 
each value in the above comparison. This method 


might be criticized because of the possible “massaye 


TOs 


(MAE 


MLE ATEO 


(ARAL ANTERIOR 


SWOLLEN EATEO 
AWD 
MIGRATING POLE Want 
ALONG PORTERION AND 
ANTERIOR 


CLUBTEORE ABOUT ANTERIOR 
G AND POSTERIOR SUTURES 


WNONTH 
Chart 4.—Diagram of progression of histologic 
Chart 2.—Diagram of progression of clinical lens lens changes in the 1650 r chronologic series; 
changes for betatron electrons,; 1.5 em. portal betatron x-rays; 2.5 em. portal 
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6 1, swollen fiber-ends and balloon 
900 r electrons; 6.5 em. portal; 4.0 months 


K, high-power magnification of 4 


OPHTHALMOLO 


cells about the posterior suture. Rabbit # 


(, wregular equatorial fibers and nuclei. Rabbit #119; 1650 r x-rays; 2.5 em. portal 


month 


}), high-power magnification of 


eflect” of three successive tonometric applications 
but statistical analysis revealed no significant diffe: 
ence between the first and the third reading 
> 0.6) 


RESULTS 


lor analysis of lesions, only the right eves 
were used, although similar, but less intense 
effects were noted in the left eyes. Rabbits 
receiving doses of 2700 r or more with the 
6.5 em. portal did not survive long enough 
low adequate study of the ocular etfect 

Clinwal Changes m Lens The cata 
ractous changes noted im vivo are depicted 
diagrammatically in Charts 1, 2, and 3. These 
Charts indicate that the speed of onset and 
the intensity of the cataracts are roughly 
proportional to the dosage. With low doses 
(225 to 900 r) the first lens changes usually 
noted after three to six months were tiny, 
punctate opacities grouped about the posterior 
horizontal suture. They appeared as dark 


396 


spots with the ophthalmoscope and as whut 


dots with the slit-lamp microscope. I-quatorial 


vacuoles were noted rarely in this dosag: 
range. With doses of 1800 r, the initial 
changes after one to three months wer: 
usually equatorial, although occasionally 
vacuoles were first detected in the posterior 
cortex. They appeared as dark bubbles by 
ophthalmoscopy and as white spheres by 
direct slit-lamp illumination, With the pas 
save of months these vacuoles increased in 
number and frequently appeared to migrate 
toward the posterior horizontal suture. Ox 
casionally vacuoles seemed to migrate toward 
the anterior pole. Anterior subeapsular and 
anterior cortical haze and a paraxial ring o1 
posterior cortical vacuoles occurred fre 
quently with further progression of the cata 
ract. Mature cataracts developed in some eyes 


given 1800 r after four months or more. With 


rT) 
|. 
4 
4 : 
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big. 7 
B, swollen nucleated equatorial lens 
2.0 months 


fibers 


( 


20 months 


rabbit lens nuclear 


ut 


normal 
fiber 


diagram of 


swollen ends posterior suture 


higher doses similar, but more rapid, changes 
occurred, 
Histology 


mentioned tiny, 


Changes in Lens The above 
punctate opacities about the 
posterior horizontal suture, representing the 
clinically 


first recognizable lens change in 


low-dosage irradiation, coincided histologi 
cally with the appearance of balloon cells and 
swollen fiber he cells 
OA and #) are large round or oval cells with 
pale-staining, 


more than one 


ends balloon ( hig 


slightly granular eytoplasm 


usually contain one, and oecasionally 


fibers (Fig. 7/)) contain a pale-staining cyto 


nucleu of 


swollen end 
plasm and irregular and vague cell bounda 
Ti¢s 

the 


intermediate dose of 1650 r, 


the 


For the 


of lens changes is 


\t 
one month there was slight irregularity of the 


progress histologi 


summarized diagrammatically in Chart 4 


normal rabbit equatorial lens fibers 


Rabbit em. portal 
bow 


Rabbit 1650 cm portal 


equatorial subeapsular epithelium and a te 
slightly 
with the equator of the normal lens in Figure 


7A. At 


7 
swelling 


swollen equatorial fibers (Fig. 


and These changes may be compared 


two months there were marked 


and derangement of the equatori 
cortical lens fibers with poleward migrations 


7B) 


resulted in disruption of the pattern of nucl 


swollen nucleated fiber 


of (hig 


in the lens bow ( Figure 7C is a diagram 


the normal rabbit lens bow). Swellings and 


irregularity of stamimng properties of the fiber 


of the 


71)) 


ends were noted in the region anteriot 


and posterior utures (big \t tous 


months the anterior subcapsular 
pi 
had 
wollen nucleated fiber 


the 


presented irregularity and nucle 
A). Balloon cell 


toward the poles 


irsity 


ol 


(hig Pas pread further 
were scattered along 


and ( \t 


posterior rte 


cr 


hig ) six and eight month 


: 
. 
bel 
i 
Cc D 
is 
i 
| 
| 
4 
! 
ay 


big. 8.—A, 
#117; 1650 r x-rays; 


25 em 


4.0 months 
C, high-power view of B 


LD), balloon cells and swollen fibers about 
2.5 em. portal; 6.0 months 


cells 


the an 


swollen nucleated fibers and balloon 


were clustered more densely about 
terior (hig. 8/)) and posterior sutures 

In more advanced cataracts resulting from 
( 1800-4500 


ettects were noted 


higher doses r) the following 


breakdown of portions of 


the cortical architecture to pink amorphous 


maternal (Fig. and B); vacuolar change 
n the anterior subcapsular epithelium ( Fig 
9); thinning of the anterior subcapsular 
epithelium in some instances to such extent 
that it presented only a fine membrane, with 
intermittent thickenings representing — the 
nuclear renmants (Fig, 97)), and breakdown 


it the fibrous architecture of the lens nucleus 


104 ) 
Structure of the normal rabbit lens nucleus is 
seen in Figure 1OB 


to pink amorphous material (Fig 


ur lens sections were all sagittal and 


therefore did not reveal the early cytologic 


irregularity and sparsity of nuclei of anterior subcapsular epithelium 
portal, 4.0 months 
BK, swollen nucleated fibers in posterior cortex 


HITT OPHITHALMOLOG 


Rabbit 


Rabbit #117; 1650 r x-rays; 2.5 em. portal; 


anterior suture. Rabbit #115; 1650 r x-rays; 


changes im the anterior subcapsular epi 


thelium: noted by flat 


other workers using 


preparations 


Clinical Changes in Cornea Phe slit-lamp 
nucroscope revealed no corneal lesions after 
doses of DOO r With doses of 
the initial corneal change 


we eks 


punctate haze interspersed with tine 


or less 


and 2700 r, after 


two to four Was a tine superficial 


brown 
pigment granules, which appeared to have 
migrated from the limbus. With the passage 

the 


OOO and 


of months these tended to group 


With doses of 


superficial changes were similar 


near 
center of the cornea 


$500 r, the 


to those for the intermediate but, in 


doses: 
addition, marked corneal swelling, presenting 


a striking “ground glass’ appearance and 


anterior stromal vascularization, occurred 


frequently after one to two months 


A 
| 
| 


D 


Fig. 9 4, breakdown of cortical architecture to amorphous nwterial Rabbit #76; 1800 
1.5 em. portal; 4.0 months 


KB, high-power view of A. 


C, vacuolar changes in anterior subcapsular epithelium Rabbit 276; 1800 ¢ electrons; 1 
1.0 months 


D, thinning of anterior subcapsular epithelium to a fine membrane Kabbit 288; 4600 
em, portal; 3.0 months. 


10 4, breakdown of lens nucleus architecture to amorphous material, Rabbit #89; 2700 1 
portal; 3.0 months 


normal rabbit lens nuclear architecture 
C, corneal epithelial thinning and vesiculation, Rabbit #69; 4500 © electrons; 1.5 em 
D, goblet cells of normal rabbit bulbar conjunctiva 


electrons; 


em. portal; 


x-rays; 2.5 


x-rays; 


portal; 5.0 months. 


| >. 
‘ 
| 
2.5 em 
4 
4 
ss 


Vig. 11 1, edema of anterior corneal stroma Rabbit 287; 3600 r x-rays; 2 
Ht, stromal cellular infiltration and 


5 em. portal; 3.0 months, 
neovascularization. Rabbit 268; 4500 ¢ 
10 months 


electrons; 1.5 em. portal; 
C, cellular infiltration and vascular 
portal; 24 hours 
D, cellular infiltration in the choroid 


congestion in ciliary body Rabbit #128; 1650 r x-rays; 2.5 em. 


tabbit #128; 1650 © x-rays; 2.5 em. portal; 24 hours 
Vig. 12 1, high-power magnification of choroid from 


H, cireumecorneal inflammatory change and peripheral anterior synechia, Rabbit 287; 
2.5 em, portal; 3.0 months 


same eye as that in Figure 11D. 


S600 X-rays; 


C, granular material in vitreous. HKabbit 288; 3600 
fibrillar pattern of normal rabbit vitreous. 


x-rays; 2.5 em. portal; 3.0 months 
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HIGH-VOLTAGE RADIATION EFFECTS 


Histologic Changes in Cornea.—The histo 
logic findings in the cornea are summarized 
in the Table. The superficial haze observed 
clinically could be explained histologically by 
subepithelial cellular infiltration and by 
roughening, thinning, and vesiculation of the 
epithelium (Fig. 10C). The vesiculated cell 
has a pale-staining cytoplasm with an eccen 
tric nucleus and resembles surprisingly the 
goblet cell of the normal rabbit conjunctiva 
(Fig. 10D). It is conceivable that conjunc 
tival cells might have migrated onto a dam 
aged cornea, or that this vesiculated cell is an 
altered corneal epithelial cell. The corneal 
swelling and “ground glass” appearance seen 
with the slit lamp correspond histologically 
with edema of the anterior half of the stroma 
(Fig. 114). Also, cellular infiltration of the 
stroma and neovascularization were evident 
after higher doses (Fig. 11B) 

Clinical Inflammatory Changes.—The eyes 
were not examined clinically during the first 
week ; hence the early phase of uveitis noted 
below was not observed until pathologic sec- 
tions were obtained. The Tyndall phenome 
non in the aqueous was seen rarely with 
1800 r, and was usually present in doses of 
2700 r or more at two to three months after 
irradiation. Circumcorneal hyperemia was 
noted frequently with doses of 1800 r at one 
month and persisted in many cases, particu 
larly in the higher doses, as long as the rabbit 
was observed 

Histologic ‘flammatory Changes.—-For 
purposes of convenience, congestion and cellu- 
lar infiltration in the circumcorneal area are 
listed with uveal changes in the Table. As 
early as 24 hours after irradiation with 1650 1 
of x-rays, there appeared polymorphonuclear 
and round-cell infiltration and vascular con 
gestion in the ciliary body (Fig. 11C) and 
choroid ( Figs. 11D and 12A), faint coagulum 
in the anterior chamber, and cellular infiltra 
tion in the circumecorneal area. This initial 
uveitis subsided within one week and did not 
recur within the eight-month follow “up 
period, Higher doses produced coagulum and 
cells in the anterior chamber, peripheral an 


terior synechiae, and circumcorneal inflam 


IN EY! 


matory change at three to four months after 
irradiation (Fig. 128) 


!itreous.—Radiational change of the vitre 


ous was not observed ophthalmoscopically, 
but, after doses of L800 r or more, histologic 
examination revealed conversion of the nor 
mal faint fibrillar architecture ( Fig. 12D) to 


a dense pink granular material (big. 12¢ 
lable ) 


Retina. Slight change in the periphery ot 
the retina was noted in some of the sections 
three months after irradiation with 3600 and 
4500 r. This consisted of atrophy in the bacil 
lary layer in the vicinity of the ora serrata 
Phere was no change in the appearance of the 
retina in vivo at two weeks or later 

Optic Nerve and Sclera.—Our study failed 


to reveal radiational change in these struc 
tures 


Conjunctival Hyperemia.—This was a 
common early finding after irradiation. even 
with low doses. It is somewhat unreliable as 
an early sign of radiational effect in the rab 
bit, since it occurs frequently in the unirradi 
ated eye as a result of minor irritants. Cir 
cumcorneal hyperemia is described undet 
uveal changes 

Epilation of the Lids. was 
rarely noted in doses of 900 r or less but ap 
peared in most rabbits given 1800 r or more 
at two weeks to three months after irradia 
tion. It usually decreased gradually in in 
tensity and area with the passage of months 

Ocular Tension.—Wigh doses of radiation 
produced a slight lowering of tension. The 
average differences between three initial and 
three tonometric readings after four month 
on 18 eyes of nine rabbits in the high-dose 
range (1800 to 4500 r) and 12 eyes of sjs 
rabbits in the low-dose range (O to OOO r) 
were compared and analyzed by the ¢ test 
This revealed a small, but statistically sig 
mihicant (p-approximately O.O1) reduction of 


tension for the high doses 


COMMENT 


High-voltage ionizing radiation produce 
changes in the rabbit eye similar to those 


described previously for lower voltages, We 
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HIGH-VOLTAGE 


RADIATION 


EFFECTS 


feel, however, that the betatron provides an 
excellent the ocular 
effects of radiation because of the unique 


means for studying 
shape of the depth-dose curve, particularly 
that of the x-ray beam. By placing the eye at 
the peak of the curve, the dose in all portions 
of the globe can be maintained at maximum 
If the eye is positioned at the start of the 
curve, changes in the posterior segment may 
be observed while relatively unobstructed by 
changes in the anterior segment. 

No in ocular effects 
were noted for the electron and the x-ray 


marked difference 
beams. This experience has been reported by 
others.” Portal size (1.5, 2.5, and 6.5 cm.) 
also had no appreciable influence upon the 
results, except that with the 6.5 em. portal 
doses of 2700 r and higher resulted in early 
death of the rabbit, preventing adequate cata 
ract follow-up. 

Our findings regarding the development of 
cataractous changes are for the most part in 
accord with those of previous workers in the 
field.¢ The clinical appearance of cortical 
vacuoles was usually accompanied by the his 
tologic picture of balloon cells in our study, 
although the appearance of vacuoles might 
also be produced by cystic clefts, as noted by 
Sallmann.t The cells, called 
pseudoepithelial cells by Rohrschneider,’® and 
Blasenzellen cells”) Kruck- 


man,'® have been further described by Lein 


von ballo« mn 


(“bladder by 


felder and Kerr,’” von Sallmann,'* Cogan and 
and 
Our work supports the belief that 


Donaldson,’* and Cogan, Donaldson, 
Reese." 
they are derived from the developing equa 
torial fibers undergoing radiational change." 
The chronologic studies described in the pres 
ent report indicate that the nucleated balloon 
cells migrate from their site of origin at the 
equator to the anterior and posterior poles 
The clinical progress of the vacuoles is of the 
that 
result from balloon 


same character. Therefore we believe 


clinical vacuoles usually 
cells rather than from intercellular hydration 
phenomena, Their migration 


seems most 


probably the result of their being crowded 


+ References 9 to 13 
t References 12 and 14 
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away from the equator by newly developed 


Their 
tendency to group in the region of the sutures 


fibers, both normal and_ pathologic 


and at the poles is consistent with the latter 


suggest 
that lowered tissue pressure in the region of 


hypothesis. Cogan and Donaldson ' 


the sutures may account for it. This concept 
is supported by their finding of vacuoles along 
the suture lines in freshly excised, unirradi- 
ated lenses which had been immersed in 
water, 

Whether the tine, punctate opacities about 
the posterior horizontal suture seen clinically 
in low dosage consist of small balloon cells 
or swollen fiber ends or both is not certain 
Irom a total of five eyes in our series recety 
ing 


sutural punctate opacities at 


low-dosage radiation § with posterior 


four months, 
histologic section revealed swollen fiber ends 
in four and balloon cells about the posterior 
suture in all five. The more discrete boundary 
of the balloon cells, moreover, suggests that 
they vive rise to the punctate opacities 
Swelling and degenerative changes in the 
cells, || 
and attenuation of the anterior subcapsular 
epithelium, the 


equatorial subcapsular abnormality 


atrophy of anterior sub 
capsular epithelium to a fine membrane,'” and 
of the architecture # 


have all been observed in previous studies 


destruction cortical 
Our finding of breakdown of the structure of 
that 
intense radiation may exert a direct effect on 


the lens nucleus in high doses suggests 


the developed lens fibers, or that cortical, epi 
thelial, or capsular changes may give rise to 
some secondary effect on the lens nucleus 


Corneal haze in early clinical radiation 


change has been reported by numerous in 


vestigators. Superficial punctate opacification 


§ Two of these were left eyes which had received 
small amounts of stray radiation from the portal 
centered for the right eye 

References 10, 12, and 15 to 19 

€ References 10, 15, 17, 1%, 20, and 21 

# References 17, 18, and 19 

*The view expressed by Stallard ** and Mil 
ner *8 that radiational lens change is secondary to 
changes in the ciliary body was largely refuted by 


the experimental work of Goldmann and Liechti ™ 


and Leinfelder.** 


Alter 


and 


a 


3 


was noted in particular by Jacoby,** and pig 
ment infiltration, and 
thinning of the epithelium, by Rohrschnei 


der,’ 


migration, cellular 
Vesiculation of the epithelial cells was 
noted by Birch-Hirschfeld ** and Jacoby,? 
but we could find no mention in the literature 
of their remarkable resemblance to the nor 
mal conjunctival goblet cells. Further studies 
might be made to determine whether they 
are altered corneal epithelial cells or con 
junctival cells which had migrated onto the 
cornea, along with reparative limbal epithelial 
cells. It 


whether these cells possess secretory activity 


would also be of interest to know 


or not 


ur data indicate that after intermediate 
doses there is an early phase of uveitis, par 
ticularly in the ciliary body, beginning within 
the first 24 hours and subsiding within a 
week. Although we do sections 


not have 


within the first week for higher doses, it is 
assumed that the initial uveal inflammation 
would be more intense the higher the dosage 
\nother phase of inflammation was noted in 
doses of 2700 r or more after two months 
Ihis consisted of the clinical and histologic 
picture of coagulum in the anterior chamber 
and congestion and infiltration in the circum 
corneal area, At this pe riod corneal changes 
the 


relatively 


were prominent, but cihary body and 


choroid were inactive. Therefore 


it is assumed that the anterior segment in 


flammmation was largely a re sponse to corneal 
inferred, then, that the 
rabbit eve 


damage. It may he 


irrachiated shows two. principal 
types of inflammatory response: The first is 
and the 


anterior 


an momediate and transitory uveitis, 


second is a delaved keratitis with 


segment inflammatory reaction 


Whether the fine pink-staining granular 
material noted in the vitreous in high doses 
is merely serous infiltration from inflamma 
tory change, or whether it is a specih break 
down of the vitreous itself is not clear. There 
in the lit 


erature as to whether the retina and optic 


has been considerable controversy 


nerve are radiosensitive or radioresistant.4 


+ References 2 6, 29, 30, and 31 
t Keterences | 32.34 
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There is recent evidence that the retina 
undergoes degenerative change with doses as 
low as 2,000 r.°7 Minimal atrophy of the bacil 
lary layer in the retinal periphery was noted 
by us in doses of 3600 and 4500 r. No scleral 
lesions resulting from irradiation were seen 
in this study. Perhaps they would have been 
evident in longer follow-up periods.” 
Although 
intraocular pressure, our data indicate that 
slight 


\ulamo *" noted no change in 


hypotony occurs with 


higher doses 
atter four months. Anesthetizing the rabbits 
and using statistical calculation were impor 
The de 


probably the result of the con 


tant in revealing this effect reased 
tension was 


current inflammation 


U'M MARY 


\ study of the clinical and histologic effects 
of irradiating the rabbit eye with 16-19 mey 
electrons and 23 mey rays by means of the 
hetatron for a wide dosage range is de 


Che 


ocular radiation changes because of it 


ribed 
betatron is advantageous in studying 

depth 
dose characteristics. Nearly uniform dosage 
may be obtained throughout the eye: or, if so 
desired, the dose in the anterior segment may 
he made quite low relative to that in the pos 
terior segment. For the present investigation, 
that the 


Was approximately the same for all depths of 


conditions were so arranged dose 
the eye so that relative susceptibilities of vari 
ous portions of the eye might be assessed 
Most of the ocular changes observed in this 
project are in agreement with those cited by 
other workers using lower-voltage radiation 
Descriptions of changes in the cornea, lens 
uvea, vitreous, and hair are presented. Pos 
terior subcapsular opacities were noted clinic 
ally, and corresponding changes were noted 
histologically four to six 
225 r. The 


the morphology of cataract dev: 


months after doses 
as low as sequence of events in 
lopment after 
the first month following irradiation 1s «le 
Cells 


scribed in detail 


resembling conjun 


tival goblet cells were noted in the corneal 


epithelium after high-dosage irradiation. Two 
phases of inflammation are described. The 
first 1s an early transient uveitis, after doses 


al aS 


second ts a delayed 


1650 r 


| he 


a 


HIGH {Gl 


VOLT RADIATIE 


IN 


TS 


keratitis with anterior segment inflammatory 
change, after doses of 2700 r or more. Granu 
lar change in the vitreous occurred after 
doses of 1800 r or more. A mild hypotony 
four months after high-dosage radiation was 
demonstrated with the aid of general anes 
thesia and biometric analysis. Slight change 
in the sensient layer of the peripheral retina 
was observed after higher doses. The sclera 
and optic nerve revealed no changes in this 
study, with use of ordinary histologic tech 
nique. Neither portal size nor type of beam 
(x-ray or electron) appears to influence the 
radiational effect of the betatron upon the 
rabbit eye 
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GOODWIN M. BREININ, M.D., New York 


In a previous publication innervational 
aspects of convergence and divergence re 
vealed by electromyography were described 
Moldaver,' 1955). It 


shown that patients with imtermittent exo 


(Breinin and was 


tropia experienced active innervation of 
the lateral rectus on diverging from the near 
point of convergence and at all times when 
the nonfixing eye deviated outward. ‘This 
all 
concerns additional data on 
the 


above, a 


was true for fixation distances 


This 
the 
intermittent 


report 


vergence mechanisms, In cases of 


exotropia cited re 
markable finding in all instances was the 
fact. that 


increased 


the deviating showed 


the 


only eye 


innervation ot lateral rectus. 


The fixating eye showed no alteration of 


the 
rectus. At 


innervation of either lateral or medial 


first sight this suggested that 
the exo deviation was due to a monocular 
that 


invalid for this condition 


dissociation and Hering’s Law 


If this 
we should have to speak of an “abduction” 


was 
were so, 
rather than a “divergence” anomaly. Hering 
himself, however, has supplied the clue to 
the 


eso deviations in his explanation of asym 


innervational mechanism of exo and 


metrical convergence.* He stated that con 
vergence on a fixation point which les on 
the fixation axis of one eye in the primary 
Submitted for July 1, 1955 
From the Department of Ophthalmology, New 
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[his paper presents material included in_ the 
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* References 2 and 3 


nudline 


position (in contrast to convel 
gence) can be analyzed into two movements 
both to the 


to the side of 


There is convergence of eyes 
version 


This 1s 


such 


midline and then a 
synthesized imto 
that the 


the side of the fixation object does not move 


the fixation object 


a single movement eye on 


because its convergence is neutralized by 
the version. The other eye must execute 
twice as great a movement to mamta i 


fixation, and this movement is compounded 
ot convergence augmented by version 

The this dual 
be demonstrated electromyographically, It 


truth of movement can 


has been previously shown that the medial 
and lateral recti are always innervationally 
active in the primary position (Breinin and 
Moldaver '; Fig. 1). In midline convergence 
both medial recti are increasingly innervated 
and both lateral recti correspondingly in 
hibited (Fig, 2). When the gaze is swung 
the 


to one side, the medial rectus of eye 
on that side exhibits a diminution of in 
nervation, while that of the lateral rectus 
is increased (Fig. 3). The result for that 
eye is to restore the exact balance and 
level of innervation which existed prior to 
the convergence, and which it habitually 


exhibits in the primary position, The other 
eye shows a correspondingly greater level 
the 


inhibition of the lateral rectus, called for by 


of innervation of medial rectus and 
the greater excursion (hig. 4). 

When this experiment is repeated with 
the fixation object approximated on the 
axis of one eye, the result is identical. In 
deed, it must be, for if the innervation of 
that eye were to change it would have to 


move, but fixation—a sensory essential 


The alternative, 


precludes such movement 
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7. 
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Figures 1-7 


that if the medial reetus experienced an 
increased innervation it could be balanced by 
an equal increase of the lateral rectus, does 
not occur. This appears to have been the 
concept held by Hering, but in his day the 
reciprocal nature of inhibition and excitation 
the the e 


the side of the fixation object, for each unit 


was unknown. In case of ye on 


of increased excitation of the medial rectus 


induced by 


convergence there is apposed 
an equal inhibition induced by the version 


For each unit of inhibition of the lateral 
rectus induced by convergence there is 
408 


apposed an equal excitation induced by 


the version. The resultant is the exact level 


of innervation for both muscles that existed 


before (big +) 
In the case of the other eye the innerva 


tions of convergence and version are additive 


for both muscles; hence there occurs a 


greater medial rectus excitation and 


+) 


lateral 
rectus inhibition (big 
that the 


It is astonishing 
brain adjusts these innervations 


with such exquisite precision that no obsery 


able electromyographic alteration is noted 
in either muscle of the one eve, while the 


2 
) 
/ 
j d 
* 


REVEALED BY 


onus of rotation is borne entirely by the 
other 

The application of the above findings to 
In the 


exotropes the fixating eye 1s in the primary 


tropias is now evident intermittent 


position; the other eye deviates outward 
The divergence impulse goes to the two lat 
eral recti equally (Fig. 5) but is neutralized 
in the fixating eye by 


this the 


an opposite version 


(Fig. 6) essential and ineluc 


table requirement for maintenance of fixa 


tion, Consequently, there is no observable 


change in the innervations of its muscles, 


whereas those of the deviating eye suffer 
the double dose of divergence and version 


(Fig. 7). It is now apparent that ocular 


deviations are not simple, but are truly 


complex 
It would appear that the 


reasoning applies to the eso deviations 


same line of 


From these observations it is evident that 


the sensory apparatus polices the motor 


apparatus and that ophthalmologists must 


pay due heed to the which 1s 


their 


ally in the control of oculomotor 


sole 


anomalies 


LROMYVOGK 


IPH) 


hig. & Lett 


oblique m a with 


patient 


paretic meht superior rec 


tus. Upper lett, vowml eve 


fixing primary posi 


tion-—-primary deviation 
right, paretic eye 
fixing om 


primary posi 


econdary deviation 
Lower, upshoot of intert 


or oblique 


It is gratifving to realize that Hermy’s and 
Sherrington’s Laws maintain their sway and 
find corroboration in. the objective data of 
electromyography 


these 


It is a mark of the great 


ness of men that the technologu 
advances of subsequent generations can only 
luster to their fame 

\dditional 
higure & (from unpublished data of Breimin 
Moldaver ), the truth 


of another of there 1 


add new 


evidence of this ts) seen in 


and which illustrates 


Hlering’s concepts 
revealed the conerete proof of the increased 
characterizes secondary 


innervation which 


deviation. The recording from the left) in 


ferior oblique in a patient with paretic 
right 


uperior rectus shows the increased 


level of firing when the paretic eye fixes 
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Dacry Oc ystography 


The Pathologic Lacrimal Apparatus 


BYRON H. DEMOREST, M.D 
and 
BENJAMIN MILDER, M.D., St. Louis 


In a previous communication, we, with the 
use of a radiopaque dye (ethyl iodopheny! 
undecylate ; Pantopaque), demonstrated the 
anatomy and radiographic appearance of the 
normal 


lacrimal found 


that the time normally required for the con 


apparatus.’ It was 
trast medium to disappear from the undis 
eased than 30 
\fter that length of time no dye 

or only a trace 


lacrimal passages was less 
minutes 
was found in the follow-up 
film. This finding was so consistent that it 
was possible to conclude that any system 
which retained a significant amount of the 
dye after 30 minutes, especially in the sac, 
was not functioning properly. It was empha 
sized that accurate evaluation of the dacryo 
cystogram required correlation of the radio 
graphic findings with the clinical history, as 
well as comparison of the lacrimal system on 


the involved side with that of the normal side 


In this presentation, we shall demonstrate 
some of the commoner pathologic conditions 
encountered in dacryocystography. The cases 
presented here were selected from a group of 
patients seen over a period of 10 years at the 
Washington University Clinics and affiliated 
mstitutions. Functional and anatomic block 
ing of the lacrimal passages will be discussed, 
and cases will be shown to illustrate the vari 
ous syndromes 
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FUNCTIONAL 


BLOCK 


\ basic understanding of the behavior of 
ethyl iodophenylundecylate in the normal 
lacrimal system provides us with a valuable 
approach to the investigation of one signifi 
cant group of patients who complain of tear 
ing. These are the patients in whom irrigation 
and probing reveal no obstruction of the 
lacrimal passages. Heretofore, such a finding 
of patency of the system left little to be done 
therapeutically, since many practitioners felt 
that surgery was contraindicated, The phy 
sician was then left with the limited devices 
of repeated probings and irrigations and the 
use of local astringents and/or antibiotic eye 
drops 

As is well known, these methods more fre 
quently than not meet with indifferent suc 
cess, and the patients resign themselves to 
the perpetuation of the annoyance of a water 
ing eye. In some cases, the persistent tearing 
may be complicated by intermittent bouts of 
recurrent dacryocystitis. This cycle of tearing, 
chronic irritation, and infection may be re 
peated several times, until a frank stenosis 
develops. It is at this time that the majority 
of surgeons feel justified in operating. 

The radiographic demonstration of a per 
sistent functional block in a chronically tear- 
ing eye is often an indication itself for dacryo 
cystorhinostomy. These patients respond just 
as dramatically as do those with anatomic ob- 
struction. The following case report illustrates 
a functional block in the lacrimal drainage 
system 


Case 1 (FE. Z.).—This 55-year-old white man 
gave a history of intermittent tearing of both eyes 
In 1947 he had tearing of 


the left eye, which improved after repeated prob 


for the past seven years 


ings and irrigations of the lacrimal passages. For 
approximately two months prior to the time of the 


DACRYOCYSTOGRAPHY 


roentgen studies 
of the 


the patient had persistent tearing 
right eve. There had been no discharge, but 


The 


system was irrigated with ease, but there was no 


there was some tenderness over the tear sac 


relief of his symptoms following irrigation 


Fig. 2 (C% 
view after 


Arrow 


dye at 


minutes, 
points to retained 
indicating a 
junctional block 


Fig. 1 (Case 1).—P. A 
view. Arrow indicates dye 


under right inferior tur 


binate, demonstrating pa 
tency of the drainage sys 


tem 


Figure | demonstrates patency of the right 


passages, as evidenced by dye under the 
inferior turbinate (arrow). Figure 2, taken 


after 30 minutes, shows no change in the 


Ag 
; 
' 
, 
# 
~ 4 
"| 
“4 
as 
: 
a 


moderately distended sac shadow (arrow), 
indicating retention of the dye and a fune 
tional obstruction of the system at the sac 
Thi 


candidate for right dacryocystorhinostomy 


duct junction patient was felt to be a 


EPIPHORA UNRELATED TO THI 


NASOLACRIMAL TRACT 


Persistent tearing for reasons other than 
nasolacrimal obstruction may at times be re 
sponsible for unnecessary prabings and sur 
gery 
support the ophthalmologist in the conserva 


The use of dacryocystography will 


tive approach to the therapy of such patients 


The following case of neurogenic tearing 


demonstrates the assistance afforded by these 


roentgenographic studies 


Case 2 (P. S.).—This 63-year-old white woman 


complained of severe tearing of the right eye which 


had its onset six before, associated with a 


years 


The 


tive. There was no involvement of the left eye and 


right hemieramia neurologic study was nega 


no visual impairment in either eye. Prior to the 


onset of the present illness, and at intervals since 


then, there have been episodes of migraine char 


1ROHIVES OF OPHTHALMOLOG) 


acterized by hemianopsia and fortification phe 


nomena, without accompanying headaches or ex 


aggeration of the tearing 


The dacryocystogram shown in Figure 3 
reveals patency and incomplete filling of the 
drainage system on both sides. The follow- 
up film showed no retention of dye after 30 
minutes, Despite the persistence of tearing 
for six years, and despite the understandable 
urge toward surgical intervention, the radio 
graphic proof of satisfactory drainage func 
tion negated 


any surgical approach and 


averted repeated probings 
PRESURGICAI 


VALUE OF DACRYOCYSTOGRAPITLY 


I. Anatomic 


\s is true of other diagnostic adjuncts, 


increased familiarity with dacryocystogra 
phy pays dividends in the form of additional 
information in each case. Therefore, it is 
now our practice to include this examination 
on every patient with persistent tearing. The 
films obtained aid us in selecting the proper 


surgical or medical therapy for each patient 


Fig. 3 (Case 2).—P. A 
view. Arrows point to in 
both 


Dye is present 


complete filling of 
systems 
the nasal floor, indicating 


patency on both sides 


me 
\ 


STOGRAPH) 


big. 4 (Case 3) P.A 
view. Arrow shows loca 
tion of block 


big. 5 (Case 4) P.A 
view. Arrow shows dye in 


upper duc t 
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Roentgenograms determine whether the ob- 


struction is complete or partial, and the loca- 


tion of the block can be reported accurately 
[hree-fourths of the complete obstructions 
are found radiographically at the sac-duct 
junetion (17 of 23 consecutive obstructions ) 
In the remaining cases some of the residual 
found in the duct 
the dilated sac 
The dome of the pathologic sac fills above 
the the the 


canaheult may or 


dye ji In the typical ob 


truction is round or oval 


confluence of canaliculi, and 


may not be visualized 


white woman 


CA tL. \ 


presented the 


45-year-old 


complaint of intermittent bout of 


pain and swelling over the right tear sac area for 


he 


no other pertinent ocular history. Two 


year left side was not involved 


had 


lays prior to hospital admission, the patient de 


veloped an acute inflammatory exacerbation in the 


right sac. The eye quieted with use of local heat and 


hig. 6 (Case 5).—Left, right sac, late 


‘ral view 


ARCHIVES OF OPHTHALMOLOGY) 
antibiotics. The dacryocystogram (Fig. 4) revealed 
a distended sac (shown by arrow), with a block at 


the sac-duct junction. 
An obstruction in the midportion of the 
nasolacrimal duct 1s illustrated by Case 4. 


Case 4 (S 65 old 


presented the complaint of watering of both eyes of 


().) year white woman 


two years’ duration. There was no history of any 


acute inflammatory episodes. examination revealed 


left ye, 
left 


conjunctival hyperemia and tearing of the 


but the right eye was entirely normal. The 


nasolacrimal passages could be neither probed nor 


irrigated succes fully and mucopu recovered 


he 


nose 


Was 


in the conjunctival sac right side could he 


irrigated freely into the 


Figure 5 shows a posteroanterior view of 


the left side, with an irregular accumula 
tion of dye filling the lower sae and the upper 


was essentially 


30-minute 
the 


half of the nasolacrimal duct 


film (not shown) san 


Right, left sac, oblique view 


— 
the past five 
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Il. Atony or THE Sac 


The preoperative film also demonstrates 
the character of the lacrimal sac. It may be 
markedly stretched and atonic, or shrunken 
and stenosed, The large, atonic sac usually 
responds well to dacryocystorhinostomy. 
tremely dilated well illustrated in 


sacs are 


the following case 


Case 5 (D. W.) \ 


presented herself at the Washington University Eye 


47-year-old Negro woman 


Clinic with a history of poor vision of three years’ 


duration and very large tumor masses in the 


region of the lacrimal sacs. Epiphora was not a 


presenting complaint. External examination revealed 
huge cystic lacrimal sacs 


filled with pus. Dacryo 


cystograms confirmed this diagnosis and showed 


complete stenosis at the sac-duct junction 


Figure 6 shows a lateral view of the en 
larged right sac and an oblique view of the 
dilated left sac 

The 


to the surgeon employing the classical forms 


shrunken sac presents an obstacle 


of dacryocystorhinostomy. In such cases, 


it is wiser to employ one of the techniques 


utilizing intubation of the system or, if this 
is not feasible, to excise the sac. 

It should be emphasized that careful in 
terpretation of the dacryocystogram is re 
quired to detect the occasional cases in which 
dacryocystitis has tended to obliterate the 
Partial 
the system is not in itself an indication of 


lumen of the sac visualization of 
reduction in the lumen, The reduced shadow 
may result from incomplete filling with the 
dye or from hypertrophic and polypoid mu 
cosal changes in the sac. 

Moreover, a large mucocele is sometimes 
characterized by a block at the canaliculus 
sac junction. Flow of the dye into the sac 
is impeded and may result in an inadequate 
sac shadow. It is our practice to attempt 
evacuation of the distended sac by manual 
expression before instilling the 1 ce. of dye; 
the amount of dye lost through back-flow 
into the conjunctival sac is then recorded 
Later, when the films are reviewed, it is of 
value to know how much of the dye was 
lost in this retrograde fashion during the 


injection 


ASE 6 (I. W.) 


was frst 


This 74-year-old white woman 
April, 1953 


of having had a “pus 


seen in with the history 
from the 


about 10 


bag” removed 


nasal angle of the right eyelids years 


that time she 
\bout 


earlier. Since had had tearing of the 


right eye two years prior to the present 
examination she also began to have moderate tear 
ing of the left eye, as well as some mucoid secretion 


in the right conjunctival sac. The symptoms have 


been unchanged since that time 


The posteroanterior view (Fig. 7) shows a 
slightly widened, blunted sac shadow on the 
right, with excellent filling of the canaliculi 
( The 


film, not shown, differed only in 


and no dye extending into the duct 
30-minute 
that the canaliculi had emptied.) The filling 
of the portion of the sac above the canaliculi 


and the visualization of the canaliculi, to 
gether with the notation that 80% of the dye 
had spilled back into the conjunctival sac 
during injection, strongly suggested that the 
lumen of the sac is reduced, This would be 
consistent with the history of a previous op 
eration in which extirpation (or cauteriza 


tion) was incomplete 


Fistura anp DiverticuLa 

One of the most dramatic uses of the dac 
ryocystogram is found in the demonstration 
of fistulae and diverticula of the lacrimal sac 
These findings occur most commonly after 
spontaneous rupture or incision for empyema 
of the sac. The late results of fistula forma 
tion are well recognized, It has been stated 
that fistulae persist as long as there is ob 
struction to the normal outflow of tears, but 
these secondary openings will close once the 
normal tear drainage is reestablished. Using 
daeryocy stography, one is able to determine 
the location, course, and extent of the fistula 
as well as the state of the 
One of us (B. M 


a patient in whom the 


or diverticulum, 
entire lacrimal tract ) has 
reported elsewhere 
roentyenograms confirmed the presence of 
normal lacrimal drainage, as well as a large 
fistula, both of had been 


persisting which 


functioning for 12 years 
(R. K.) 


reported having an operation on his “right eye” at 


This 18-year-old white youth 


the age of 6 years. Since that time he has had a 
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skin 


Ixamination re 


lacrimal discharge from an opening in the 
at the inferior 


vealed a fistulous opening in the right lower eye 


orbital margin 


lid. There was no swelling in the region of the 


hig. 8 (Case 7).—P. A 
view of lacrimal fistula 
\rrow shows dye in nose, 
indicating patency of the 


system 
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hig. 7 (Case 6).—P. A 
view, showing right cana 
(arrows) and mod 


with 


liculi 
erately di tended sac 
obstruction at the AC 


duct junction 


lacrimal sac, but pressure over the sac produced a 


gush of tears from the skin opening. There was no 


laking of tears in the conjunctival sac. The left 


lacrimal apparatus was normal 


— 
1M. A, 
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Figure &, a posteroanterior preoperative 


film, shows the extent of the fistulous tract 
Patency is demonstrated by the accumulation 
of dye in the nose (arrow ) 

Demonstration of a diverticulum of the sac 
often provides the answer in the case of a 
persistent mucopurulent discharge from an 
otherwise clear sac 

21 
vith an acute 
velid 


nasal canthu The 


year-old white woman 


tender swelling im the 


left lower «¢ between the punctum and the 


lacrimal Passages were readily 


irrigated, with no evidence of obstruction. Rhino 


logic examination and orbital-sinus roentgenograms 


were normal. Pain and tenderness persisted, and 


after one month the patient began to have a slight 


amount of mucoid discharge from the lower pune 


tum. There was no history of tearing. Antibiotic 


therapy failed to eliminate the symptoms, and 


dacryocystograms were taken 


The dacryocystogram (Fig. 9) revealed a dis 


tended sac, to which was appended a broad diver 


ticulum (shown by arrow) extending temporally 


along the inferior orbital margin. A small amount 


of the dve was found in the lower duct, indicating 


system 


hig. 9 (Case 8 P. A 


view, showing distended 


with a broad 


attached to 


lower sac, 
diverticulum 
the lower temporal aspect 


of the sac (arrow) 


POSTSURGICAL USES OF DACRYOCYSTOGRAPHY 


DACRYOCYSTORHINOSTOMY 


It is generally accepted that at least 75% of 


all daeryocystorhinostomies, irrespective ot 


the technique employed, will be successful in 
the 
ports indicate a much higher proportion of 


restoring lacrimal function, Many re 


successes. In those cases which prove to be 


unsuccessful, roentgenograms help to deter 
mine both the cause of failure and the neces 


sary corrective approach. When postopera 


tive radiographic studies are used, one should 


watch for some of the following possible 


causes of the persistent discharge : 


1. Lacrimal sac diverticula not noted prior to 


surgery 


2. Postoperative fistulization 


3, Secondary closure of the dacryocystorhinos 


tomy opening 


Closure of the surgical opening may be 


caused by a bone fragment which was not 


removed during the surgery, by granulation 


tissue, by an organizing hemorrhage, or by 


DACK)Y OC ) 
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big 
lated sac 


block (arrow) 


a flap of mucous membrane. In one case canaliculus when the sac was pulled over 


postoperative residual epiphora was found to be anastomosed with the nasal mucosa. In 


he due to closure of the lower canaliculus at this patient the radiographic findings were 
its junction with the sac. Apparently, this most important, since they provided the only 


was caused by excessive traction on the means of confirming the patency of the sur 


Fig. 11 (Case 9) 
Oblique view of same pa 
tient, showing distended 
sac (arrow) 
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j 
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>. 
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gical anastomosis (by injecting the dye 
through the upper canaliculus). It was then 
possible to thread a y* lyethylene tube through 
the blocked lower canaliculus and into the 
nose by way of the intact surgical anasto 
mosis. Leaving this tube in place for six 
weeks provided restoration of lacrimal drain 
age continuity and a final successful postop 


erative result 


I]. DAckYOCYSTECTOMY 


From time to time, an embarrassing prob 
lem is encountered, when, following removal 
of the lacrimal sac, the patient continues to 
have mucus or mucopus discharging from 
the puncta. The cause may be an incomplete 
excision, particularly when the so-called 
“removal” consisted of incision and cautery 
of the sac. If the sac has been incompletely 
removed, it is usually the cupola which re 
mains, since that portion is the most difficult 
to extirpate or cauterize. Another source ol 


a persistent postoperative discharge in cases 


such as this may be found in an infected, 
dilated canaliculus Identification of these 
residual pockets, radiographically, greatly 


facilitates their removal 


OTHER FACTORS 


\mong the radiographic findings which 
influence the management of chronic obstruc 
tive dacryocystitis are the following : 


1. The condition of the paranasal sinuses 


2. The position of the nasal septum 


3. The amount of hypertrophy of the nasal 
turbinates 


4. The presence of any osteomyelitis in the sur 


rounding bony structure 


The condition of the orbital and nasal bones 
following trauma, where fracture might be 


present 


6. The presence of tumors ol bone or sott tissue 


in the vicinity of the nasal lacrimal passages 


Several of these findings are illustrated in 


the following case histories. 


Fig 12 (Case 10). 
P. A view, showing 
markedly enlarged sac, 
apparent lateral displace 
ment being due in part to 
multiple fractures and cal 
lus formation in region ot 


the lacrimal fossa 
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25 


window operation performed for 


Case J.) year-old white woman 


had a leit antral 


relief of chronic maxillary sinusitis. Tearing of 


the left eye was noted following the surgery, and 


after two weeks a subacute dacryocystitis developed 
No local treatment was employed, and the patient 

Washington University lye 
later. At 


filled with pus and was moderately 


first seen in the 


Clinte four weel this time, the left 


lacrimal sac wa 


tender 


10) revealed 


a moderately dilated lacrimal sac, with com 


The daeryocystogram (Fig 


plete obstruction (arrow). 
11) 


tially indicated by an area of rarefaction con 


In the oblique 


view (big the antral surgery ts par 


tiguous with the lacrimal shadow. It was 


concluded that there had been surgical inter 
ference with the integrity of the nasolacrimal 


cluet 


Cast )—-In June, 1951, when she was 


year age, the patient, a white girl, had been 


injured in an automobile accident. She suffered 


multiple fractures of the left facial bones and avul 


ion of the sealp and both eyelids. The avulsed skin 


flaps were sutured, and no further treatment was 


An acute left dacryocystitis 
after the 


mstituted at that time 


occurred one month accident, and since 


that time there have been recurrences of the dacryo 


cystitis, treated in each instance with local anti 


mnotics and heat. The 
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patient was first seen at the 
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13 (Case 11) 
view, showing a 
kidney-shaped dilated lac 
rimal sac shadow, with 
concavity directed nasall 


(arrow ) 


1953, 


Examination 


Washington University Eye Clinic in October 
for treatment of the tear-sac infection 
revealed lateral displacement of the left nasal can 
thus and an irregular bony callus formation occupy 
ing the position of the lacrimal fossa and extending 
over the inferior orbital margin, nasally. Much pus 


was expressed by pressure over the markedly dis- 


tended sac 
The dacryocystogram revealed a markedly 


dilated lacrimal sac, with complete obstruc 


tion. There was irregularity and thickening 
of the inferior orbital margin and maxilla on 
the left, indicative of old fractures in this area 

Case 11 (S. L.) 
first noted a swelling and tenderness over the right 
May, 1953. The 


the right side were 


rhis 43-year-old white woman 


lacrimal 
and the 
November, 


patient was first seen by one of us (B. M.) 


tear ac im passages on 


probed, symptoms 


disappeared in one day. In 1953, the 


with a 


recurrence of the same symptoms. Irrigation of the 


right sac and duct revealed patency, as well as a 


small amount of mucopus. A moderate soit swelling 


over the sac area was not reduced by irrigation or 


pressure 


The dacryocystogram revealed a distended 


right lacrimal sac (the photograph is re 
versed) with a kidney-shaped outline. The 


concavity in the shadow (indicated by arrow ) 


corresponded to the position of the soft mass. 


— 


DACRYOCYSTOGRAPHY 


Because of this tinding, as well as the irre 
ducible nature of the mass, a tumor involving 
the lacrimal sac was suspected. At operation, 
an encapsulated tumor of the lacrimal sac 
was found, partially obliterating the lumen 
of the sac. The pathologic diagnosis was 
“neurofibroma of the lacrimal sac 


It is evident that the daeryocystogram, 
when combined with a preliminary scout film 
of the orbits and facial bones, provides a 
modus operandi for individualizing the treat 
ment of such lacrimal disease as may be as 
sociated with trauma, tumor of the sac or in 


the area, or paranasal sinus disease 


INFANTS AND CHILDREN 


When the usual methods of probing and 
irrigation have failed to produce a cure for 
epiphora in the child, the dacryocystogram, 
taken with the patient under general anes 
thesia, may help to locate the position of the 
block. The additional difficulties encountered 
in obtaining the assistance of the anesthetist 
may well be compensated by the corrobora 
tive evidence of the dacryocystogram, pre 


paring the way for definitive surgery 


SUUMMARY AND CONCLUSIONS 


Routine use of radiography of the lacrimal 
passages is recommended in all cases of epi 


phora 


It was shown previously that, although the 
the nasolacrimal system may be patent by 
ordinary irrigation, impaired dramage 
tion can be demonstrated by the dacryocysto 
gram. This type of “functional block” may 
be an indication tor dacryocystorhinostomy 

When patency of the lacrimal passage 
cannot be demonstrated by routine irriga 
tion, the preoperative use of dacrvyocystoy 
raphy is indicated to show (a) the character 
of the structures adjacent to the sac, (/) the 
position and extent of the stenosis, and (c) 


the size and tonus of the sac 


Illustrative cases are pre sented to show 
some of the imteresting types of pathology 
which may be demonstrated radiographically 

Following operative procedures, the dac 
ryocystogram is useful in evaluating the re 


sults of the surgery 
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ermanenl Wbateral Blindness 
Following the Ube of Chloride 


GORDON M. BRUCE, M.D., New York 


Hexamethonium chloride is a quaternary 
ammonium halide, Its formula is: 
Hy CHs 
Hat 


N—(CHa)a—N 


Hat 


ol Cle (Cl 


Sometimes the bromide is employed and in 
Iingland the iodide is preferred, but the 
chloride is the most commonly used salt. 
In the United States hexamethonium is 
sold as Methium (Warner-Chilcott Labora- 
tories), Hlexameton (Burroughs Wellcome 
& Company), Esomid (Ciba Pharmaceutical 
Products, Inc.), Bistrium (E. R. Squibb & 
Sons), and others. It is also combined with 
such antihypertensive drugs as hydralazine 
(Apresoline) and rauwoltine 

‘The tetra-, penta-, and hexamethonium 
compounds act by blocking both the sympa- 
thetic and the parasympathetic ganglia. The 
block, which is carried out by competition, 
occurs at the synapse. Vasoconstriction and 
autonomic tone are thereby reduced or abol- 
ished. In addition to use of hexamethonium 
in hypertension, the drug is being widely 
used in surgery, particularly in extensive 
operations, to diminish bleeding. As might 
be expected in a drug that may cause a 
fall of blood pressure from 260/160 to 90/50 
in seven minutes, or a fall in systolic pres- 
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100 mm. of 


from the supine to the sitting position, many 


sure of mercury in a change 
systemic complications have been described, 
such as myocardial infarction, uremia, hemi 
paresis, thrombosis of cerebral vessels, 
tachycardia, postural hypotension, tinnitus, 
vertigo, dryness of the mouth, Raynaud's 
phenomenon, interstitial pneumonia, psy 
chosis, and sudden death 


difficulty 


Constipation and 
in micturition are complications 
especially to be avoided, because the drug 
is excreted through the intestine and kidneys. 
Retention may thereby produce hexame 
thonium poisoning. 

The systemic effects of the drug are dis- 
the papers of 


Hilker,® 


Schroeder,® Moyer,’ and Moser.” 


cussed in Kgnnov- 


Smith,° 


Galen,! 
Jessen,’ Beaconsfield,* 

The effect on the eyes of hexamethonium, 
of course, includes mydriasis and cycloplegia. 
In addition, references are found to fall in 
intraocular tension, clearing of exudate and 
the retina,* 


hemorrhage in hemianopsia, 


temporary unilateral blindness, epiphora, 
periorbital edema, and acute glaucoma. 

It is extremely difficult to evaluate what 
the immediate cause of some of the ocular 
symptoms may have been. Because the au- 
thors knew that cycloplegia resulted from 
the use of hexamethonium, they ascribed 
often apparently without so much as inspect- 


ing the fundus—such symptoms as “black- 


46 ” 46 


outs, blur- 
ring of vicion,” and others to paralysis of 


accommodation. In 


protracted dimness of vision, 


order to reach a con- 


clusion, the ophthalmologist requires more 
information than is available in the purely 


*It has been used mixed in the same syringe 
with insulin in the treatment of hypertensive dia 
betics “diabetic 


with nephropathy.” ® 


|| 
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BLINDNESS FOLLOWING 
medical reports. Fortunately, however, oph 
thalmologists have made observations from 
time to time. For example, Goldsmith and 
Hewer '° reported a case of unilateral amau- 
rosis with partial recovery in a patient given 
hexamethonium to control bleeding during 
a radical mastectomy. The behavior of that 


case (apart trom its more favorable out- 
come) closely parallels the report presented 
below. 


Since mydriasis Is an accompaniment of 
treatment with hexamethonium, the effect on 
intraocular pressure has concerned some of 


Hilker, 


its use is contraindicated in glaucoma. Cam 


the workers for instance, says that 


eron and Burn,'! however, actually used the 


drug in the presence of known glaucoma, 


producing a slight fall in intraocular pres 


sure, They cite a case in which acute glau 
coma occurred during use of the drug but 
nothing was known of the status 


look 


Indeed, 


prey 1OUS 


and inclined to 


of the eye, they are 
upon the occurrence as coincidental 
Rycroft and Romanes '* have found the ten- 
sion to fall so low that it could not be meas- 
ured, and the cornea was concave. The con 


sensus follow the 


seems to opinion of 
who found the fall 


true but 


Couadau and ( ampan, 


in intraocular 


pressure variable 


Barnett and others have pointed out that 


retinal hemorrhage and exudate 


lessen or 
disappear aiter reduction of the blood pres 
sure by hes However, Me 
Michael has stated that the absorption 


may be delayed, and that there may be even 


amethonium 


a temporary Increase 


The 


the pharmacology of the 


in exudate 


reader who wishes to study further 


quaternary am 
monium compounds is referred to the work 
Paton and Zai 


and Shackman and associates 


of Goodman and Gilman. 


mis, 


REPORT 


\ 34 old Negro yvoman 
Hospital 


ertion 


admitted to the 


Presbyterian 


complaining of shortness of 


breath on ¢ blurred vision, and a vague 


pain in the left flark, all of two weeks’ duration. She 


had known of “high blood pressure” for about a 


year. Her vision had been recorded elsewhere a 


week before as 20/70 in the right eve and 20/30 in 


the left, unimproved, but no hemorrhages or exu- 


HEXAMETHONIUM 


dates were seen at that time. Convergence was 


noted as “poor.” Previous and family histories were 
noncontributory 
Examination revealed that het 


97.6 F, the 


per minute 


temperature was 


pulse rate 86, and her respirations 18, 
She weighed 114 lb. Her blood pressure 
was 260/160, left arm, and 270/170, right arm 
gravity of 1012, 44 
blood cells, 30-34 


blood cells, and no to one cast (granular), per cubic 


Urinalysis showed specific 


albumin, and 60-90 red white 


millimeter. There was a trace of glucose, but serum 
sugar was 95 meg 


100 ex 


per 100 cc. Urea nitrogen was 26 
ng. per 
tive, and the 


; Intravenous pye lography Was nega 
phenolsulfonphthalein test was 20% 


An x-ray of the skull was negative, but x-ray of 


the chest showed moderate cardiac enlargement 


hypertensive in outline Ihere was no evidence of 
Kolmer test 


Mazzini test 14, and the 


pulmonary congestion, The Was nega 


tive, the phentolamine 


(Regitin) test negative. The electrocardiogram was 


within normal limits, and the sedimentation 


rate 
55 mm hour The blood count showed hemo 


100 2,370,000 red cells, and 


Wh 

globin 11 gm. pet 

6450 white cells 
She was 


given 6 mg. of hexamethonium chloride 


intramuscularly. The blood pressure was recorded 
as 240/136 and taken at one-minute intervals there 
alter. The was 236/140, the third 
222/130, the fourth 190/110, and the fifth 180/110 


\t this point the patient complained that her vision 


second reading 


was blurred. Since the cycloplegic action of hexa 


methonium was known to the physician in charge 
no concern was felt at this time, and no ocular 
examination was made 


In a few minutes, however 


she was blind. | 


the patient stated that 
samination now revealed that vision 
was reduced to perception of light in the right eye 
and to no light in the left eye. The 


perception ot 


pupil vere videly dilated thre rivht reacting 


Phere 


the eve ind on pre 


lightly to light only, the left not ¢ 


light ain on rotating 


globe but none along the course of 


The media vere clear, the 


irters 
lor, and the arteries greatly narrow 

reduced to tibrous cord Phe retina 
little 


( Va at edematou 


ool patch and a fe hemorrhage 
antly 
A. O 


Na 


en, predomi uperticial lassification 
vas Crack 


vhile but was re 


(hiscontinued for i 


umed when it became apparent 
that the vision was not returning ard the 


blood pre ure Was rising 


patient 


In a eck temporal pallor of the dise 
and the 


appeared 


<udates increased, so that well-defined fan 


figures appeared at the maculas. The patient sub 


sequently underwent sympathectomy, but the dis¢ 


are now quite atrophic and the posterior poles di 


organized by extensive hemorrhage and exudate 
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COMMENT 


lhe retinal signs and symptoms in this 
case are almost identical to those sometimes 
produced by systemic collapse or exsan 
guination or both. Among the mechanisms 
uggested as the immediate cause is hemo- 
clastic shock, anaphylactic crisis, or toxemia 
due to hemolysis.’” Nevertheless, the precise 
method by which the effect is produced re- 


mam unknown 


SUMMARY 


Hexamethonium is a quaternary ammo 
nium compound in wide use to lower high 
blood pressure and to reduce bleeding in 
extensive surgical operations, four minutes 
after a patient with essential hypertension 
was given hexamethonium chloride imtra 
muscularly her vision began to fail, and in 
a few minutes thereafter she became totally 


and permanently blind 


This presentation is a factual one, with 
out attempt at analysis or evaluation. The 
reported case proves very little one way or 
the other. It does, however, suggest that 
ophthalmologists may well hold the quater 
nary ammonium compounds in a somewhat 
skeptical regard until more is known about 
their ocular effects 


Dr. Robert F. Loeb and his staff at the Presby 
terian Ho pital permitted the report of this case 
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Case Reports 


OPTIC NERVE SHEATH AND SUBHYALOID HEMORRHAGE 
AS A COMPLICATION OF ANGIOCARDIOGRAPHY 


THOMAS R. HEDGES JR., M.D., Philadelphia 
and 
FRANK B. WALSH, M.D., Baltimore 


UR PREVIOUS 


nerve sheath hemorrhage included one 


studies’ on optic 


case which seemed unique as regards the pos 
sible complications of angiography. This 
communication summarizes the important 
features of that case 

In brief, this patient developed massive 
unilateral optic nerve sheath and intraocular 
subhyaloid hemorrhage on the side on which 
the carotid artery was injected with 7O% 
iodopyracet (Diodrast). There was only a 


small amount of blood in the left subdural 


Optic nerve space No intracranial meningeal 
hemorrhage was found at autopsy 


It has been stated by other authors * that 


in cerebral subarachnoid hemorrhage blood 
is forced under pressure through the opti 
foramen. Since no intracranial meningeal 


bleeding occurred in this case, it is evident 


‘ig (ross sD ( brain 
that the nerve sheath hemorrhage can occur hig. 1 I pecimen i rau ! 
scattered petechial hemorrhage in the cerebral 


as an isolated phenomenon cortex, thalamus, pons, and cerebellum 


REPORT OF A CASI ized convulsions and coma. X-rays revealed that 
the catheter w 


facing the night carotid artery 


a 
R., a 36-year-old white woman, had had 
. ; and the dye had all entered this vessel. Death tol 


congenital heart disease with cyanosis since birth 


lowed in three hour 
Studies revealed polycythemia and congenital heart 


\utop | oO cranial « t 
deformities consisting of interventricular septal hutoy revealed a normal crania 


rie 1} hay the emits 
ee mort ither over mi ty 
detect patent ductus arteriosu truncus arteriosus, ‘ 


and transposition of the great vessels. Intra-arterial OF @t the base of the brat There is a 
angiocardiograp} sites catheter being detined cerebellar pre ure conu cattered petechial 
giocardiography was npted, a cathet 
‘ hag e not 1 ( ital ort 
passed by way of the left brachial artery to the emorrhage a saci ciara 
P region of the aortic arch. Twenty-two cubic cent thalamus, cerebellum, and por i irings like acu 


hemorrhagic encephalopathy (hig. 1) 


Submitted for publication June 20, 19 visible nd perivascular polymorphs cal 


From the Hospital of t University of Penn infiltration. The relative preservat nerve 
sylvania, Philadelphia, and the Wilmer Ophthalmo ind glia ese areas imdicated it 


logical Institute, Hopki Hospital, Balti ere not he rrhagic infarct big. 2). Posters 


more 


| 
‘ 
~ 
at 
al 
Pa, 
ey 
4 
vith 
rapidly. This was immediately followed by general re 
rhages in those areas 1 hich gre lesions were 
iz 
egment the eve ed opt rve 
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Fig. 2.—-Above, microscopic section of occipital cortex, showing capillary hemorrhages 
Reduced to 4 of mag. & 66. Below, high-power view of occipital cortex, showing capillary 
hemorrhages, perivascular polymorphonuclear cell infiltration, and preservation of nerve cell 
and glia in these areas. Reduced to % of mag. » 350 
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OPTIC NERVE SHEATH HEMORRHAGE 


Fig. 3.—Posterior segments of the 
the subdural and subarachnoid spaces, 
On the left there 


plus 


sheath hemorrhage invading the subdural and 


subarachnoid subhyaloid and 


On the left there 


spaces, plus massive 


vitreous hemorrhage on the right 
was only minimal fresh blood in the subdural space 
(Fig. 3 


CONCLUSION 
[his case demonstrates an unusual com 


plication of angiocardiography. In addition, 


the pathological findings show dramatically 


that isolated optic nerve sheath and intra 


ocular hemorrhage may occur in the absence 


FOLLOWING 


cyes, showing protuse opt 
subhyaloid and 
is only minimal fresh blood in the 


ANGIOCARDIOGRAPHY 


nerve sheath hemorrhage in 
vitreous hemorrhage on the right 


subdural space 


of intracranial Such 


occur as a 


menmgeal bleeding 


isolated venous hemorrhages 
result of intracranial venous stasis when there 


is a rapid rise in intracranial pressure 
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BASOSQUAMOUS-CELL CARCINOMA OF THE ORBIT 


DONALD W. DEERING, M.D., Houston, Texas 


POLLOWING case is presented 
(1) 
differentiating 


for two reasons: to emphasize 


the importance of between 
a basal-cell and a basosquamous-cell carci 
noma and (2) to demonstrate the value of 
employing the modified Kronlein procedure ! 
in exploring the orbit in unexplained exoph 
thalmos 

10% of 
are 


skin 


mixtures of the 


\pproximately carcinomas 


about the face basal 


and squamous-cell types.* Some pathologists 


use the term basosquamous-cell carcinoma 


to indicate the presence of both cell types." 


Such basosquamous-cell carcinomas do not 
follow the local invasive course of basal-cell 
carcinomas but, instead, show a tendency to 
infiltrate deeply and metastasize in the man 
ner of squamous-cell carcinomas.’ Therefore 
the importance of differentiating a basal-cell 
and a basosquamous-cell carcinoma cannot 


be overemphasized 


REPORT OF CASE 
2 


Veterans Administration Hospital, Houston, Texas, 
in August, 1954, 


56-year-old white rancher, entered the 


with a history of left frontal and 
March 1, 1954. For 
two mouths prior to the onset of the 
trent 


upraobital pain since about 


pain the pa 
had been troubled by 
orbit. One 

ment of the left 


numbness and tingling 
week 


pain he 


about the left after the develop 


orbital 


notice d that his 


left eye was more prominent than the right, and 


ince then the « xophthalmos has been progre ssively 


increasing 


Examination of the revealed the vision to 


to 20/20 O.D. and 20/25 O.S. The 


eyes 
be correctible 


intraocular tension bilaterally was 17.0 mm. He 


(Schigtz) left eye 


\ marked proptosis of the was 
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(Figs. 1 and The 


readings 


present Hertel 
base line of 110 mm., 
O.D. and 24 mm 


marked engorgement and dilatation of the 


exe pl thal 


momete! with a 


were 15 mm O.S. There was 


bulbar 


conjunctival and episcleral vessels over the superior 


temporal quadrant of the left globe (Fig. 2) No 


pulsation was felt upon tactile compress 


left globe, and marked resistance was encountered 


upon attempting to torce the globe inward No 


bruit could be detected with a stetho 


was limitation of abduction of the lett eye 


apparent paresis of the left lateral rectus muscle 


Perimetric and tangent sereen fields were normal 


The anterior and posterior segments bilaterally were 


normal except for an early nuclear cataract 


O.S. The remainder of the physical examination 


was essentially noncontributory except for the tol 


lowing findings The patient had approximately 


20 round, white sears on the skin of his tace 


Several of these sears were located on left 


cheek and eyebrow (Fig. 1). These scars developed 


skin 
1954 ( biopsic 


after previous suspicious lesions had been 


fulgurated, on June 19, were done 


Fig. 1.—Marked exophthalmos of the lett eye 


scope. There 
with 
— 
4 
J 
4 


Fig. 2.—Engorgement and dilatation of bulbar 7 
conjunctival and episcleral vessels Fig. 4.—Lateral view of the patient's left orbit 
two months postoperatively, following a radical 
exenteration of the orbit and resection of the lateral 


Fig. 3.—The patient’s left orbit two months post wall of the orbit 


operatively, following a radical exenteration and 
resection of the lateral bony wall of the orbit. 


Fig. 5.—Typical area of squamous-cell carcinoma 
with epithelial nests and prickle cells. Reduced 
about from mag. 100 


; 
| 
| ‘ 
—— 
q 
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Another 
cell pattern here is 


The 


a basal- 


big. 6 area of the orbital tumor 


more on the order of 
cell tumor, with the presence of basophilic 


staining 


and development of the in cord-like patterns 


Reduced about from mag. 100 
on three and two were tound to be basal-cell 
carcinoma 

Laboratory Studies Serology negative; urn 
alysis normal; hematology essentially normal. Blood 
chemistry serum bilirubin 0.15 mg., cholesterol 


181 mg., protein-bound iodine 4.7 mg., urea nitro- 


ven 12 myg., and fasting blood glucose 100 mg., per 


1) ce. Spinal fluid: pressure 123 mm.; cell count 
1 per cubic millimeter; sugar 75 mg. per 100 cx 
total protein 29 mg. per 100 ce.; colloidal gold 


curve serology negative 


Hospital Course.— After the admission 


patient s 


to the hospital numerous diagnostic studies were 
undertaken, X-rays of the skull (specifically of 
the left orbit and optic foramen for evidence of 
tumefaction or bone destruction), sinuses, chest 


normal No evi 


disturbed 


long bone and pelvis were all 


hyperthyroidism liver 
was found \ lett 
Aug. 20, 1954, failed t 
\ug. 24, the 


stafl 


dence of or oft 


function carotid arteriogram 


done on reveal any vascular 


ibnormality, On patient was seen by 


the ophthalmology and a presumptive diag 


retrobulbar tumor, etiology unknown, was 


nosis ot 


made. On Sept. 8 a diagnostic dose of 500#¢ ot 


radioactive phosphorus was administered intra 


venously to the patient; however, subsequent Geiger 


counter studies were indeterminate 


1 


Sept. 10 a modified Kronlein lateral orbitotomy 
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Theretore, on 
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left orbit 


process ot the 


was done on the Upon elevating the 


orbital zygomatic bone, a large, 


avascular tumor mass was encountered. The malig 
had lateral 


and completely surrounded the 


nant tissues invaded the wall of the 


orbit optic nerve 


from globe to optic foramen. The globe itself was 


not invaded. A radical exenteration of the orbit 
was done, along with resection of the lateral bony 
wall (Figs. 3 and 4). The pathological report was 


basosquamous-cell carcinoma, primary site un 


known (Figs. 5 and 6). Inasmuch as basosquamous 


cell carcinoma of the orbit is not a primary tumor 
of the orbit but, instead, must represent a secondary 


site or a metastasis, our attention was directed 


toward determining the primary site. The cornea * 


conjunctiva, caruncle, lids, ete., were closely ex 


amined, but no evidence of a suspicious lesion could 
be found. A Caldwell-Lux« 


operation done on the 


left maxillary sinus revealed the sinus to be entirely 
normal. We were then confronted with a diag 
nostic stalemate until we recalled the previously 


skin lesion about the left eye. Reexamina 


treated 


(mixed)-cell carcinoma 
cord like 
are characteristic of basal-cell carcinoma, but in the 
left-hand 


Fig. 7.—-Basosquamous 


Phe deeply basophilic cells in patterns 


upper corner of the photomicrograph ts 


the circumscribed mass of acidophilic-staining cells 


with the beginning development of an epithelial 


nest and, as can be seen on closer examination, 


characteristic of a 
this 


many mitotic figures; this is 


squamous-cell carcinoma. Therefore tumor is 


of the mixed-cell type and is a basosquamous-cell 


Reduced about 4 from mag. « 100 


carcinoma 


me 
A, 


ns that had differentiating between a basal-cell and a 


to be a mixe basosquamous-cell carcinoma. The modified 


: Kronlein procedure gave excellent exposure 


reported ao : of the orbital tumor and simplified the sub 
I thi ilgurated skin lesions about the 


left eye as tl rimar ite for the basosquamou tion of the lateral bony wall of the orbit 


left orbit 


sequent exenteration of the orbit and rese« 


Veterans Administration Hospital 
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Clinical Notes, New Instruments and Techniques 


AN ORBITAL COMPRESSOR 


ALBERT C. ESPOSITO, BS., M.D, Huntington, 
W. Va 


HI 
ocular surgery is not new, for a review 
that a 
orbital compressor or conformer was used to 


USI of an orbital compressor in 


of ancient writings reveals type of 
stop hemorrhages after loss of the eyeball or 
after the eyeball had been removed surgically 
The present use of a conformer is not unt 
versal, but, in view of its many advantages, 
it is felt that possibly it should be more fre 


Phe 


of applying gentle pressure for hemostasis 


quent instrument is a definite means 
and control of postenucleation bleeding. — It 
can be placed in hot sterile saline solution 
and thus warmed, then placed as a tampon 


inside the postenucleation cavity of Tenon’s 
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Fig. 1—Orbital compressors in three sizes-—-12 
16, and 18 mm with 14 mm. shaft—to fit 


most instrument cases and for ease in manipulation 


head sizes 


Fig. 2 


Orbital compressors to show head size, 


as compared with a millimeter rule. 


The sac and the 
muscles may be made ready for sutures and 


capsule to control bleeding 


the implant made ready to be placed therein 
It has that the conformer re 
duces the time and amount of postenucleation 


heen found 


bleeding 


In this respect, the search for a compressor 


which would be small enough that it could 
he easily placed in the usual carrying Case 
such as the Storz Instrument Company case 
that 


sterilization or autoclaving has been unsatis 


and could be sterilized by either cold 


factory. .\ccordingly, new-sized compressors 


were adopted and were made up by Storz 


Company, of St. Louis, for use. They have 
The 


three 
ball at the end of 


been found to be eminently satisfactory 


have been made up in 


16, and 18 mm 


compressors 


SIZES a 12, 


" 
4 
, 4 
tye 
a 
| 
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ORBITAL COMPRESSOR 


the 14 cm 
pressor of 


shaft, and this has made the com 
a size equal to almost all other 
ocular surgical instruments, and of a weight 
which is comparable to that of other ocular 
instruments. The head sizes make them read 
ily adaptable to all-sized sockets; the length 
makes them adaptable for use in small pans 
for cold sterilization, and they are also easily 
stored in a carrying case 


We feel that the use of the compressor is 
a valuable adjunct in ocular surgery, and we 


believe that compressors as planned, and as 


made up by Storz Instrument Company 


(bigs. | and 2), are much easier to store in 


the instrument case, to autoclave, and to use 


than any previously available. Moreover, by 
more nearly conforming to the 


these 


size of other 


ocular instruments compressors are 
readily adaptable to any set of ocular surgical 
mstruments 


hirst Huntington National Bank Building 
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Registry of Interesting Cases 


/t ss the purpose of this section to record cases on the basis of interest only. No complete 
review of the literature is attempted and no claim for priority is implied except when specifically 
stated. Publication of case reports is subject to the concurrence of the Editorial Board en the 
imteresting aspects of the case. It is requested that the reports submitted be as brief as is con- 
sistent with inclusion of the pertinent facts, bear a title that is as specific as possible, be prefaced 
by a paragraph that states why the author feels the case is of interest and be accompanied with 
photographs whenever possible 


AN UNUSUAL CASE OF FILAMENTARY KERATITIS 


YETRONIC relapsing keratitis, characterized by coarse filaments occurring in eyes 

4 with a normal supply of tears, is an uncommon condition of unknown etiology. 
Berliner * states that corneal filamentary formation is nearly always associated with 
conjunctivitis. Ihe case reported here 1s unusual in that the patient had a marked 
right convergent strabismus and a filamentary keratitis that was limited to the 
upper nasal quadrant of the right cornea. The filaments were never found else 
where on the cornea, This area was precisely the portion of the cornea which was 
constantly covered by the tarsal conjunctiva ot the upper lid. Moreover, this con- 
junctiva was frequently observed to be injected and showed a mild follicular hyper- 
trophy. Since the right eye was more or less fixed in a position of extreme con- 
vergence, the upper nasal quadrant of the cornea was presumably in almost constant 
contact with this abnormal conjunctiva. Normal evaporation of tears on the epi 
thelial surface of the cornea could not take place in this area. After the failure 
ol various types of local treatment to control the severe recurrent attacks of pain, 
a strabismus operation was performed on the right eye two years ago, This opera- 
tion was performed on the theory that the above-described condition might be 
responsible for the relapsing filamentary keratitis. Since we knew of no similarly 
treated case, it is considered of interest to report our experience with this patient 


REPORT OF A CASI 


The patient, a 49-year-old white man, was first seen in the outpatient department of the 
Massachusetts Eye and Ear Infirmary on April 23, 1951. He stated that he had had 


inter 
mittent pain, redness, photophobia, and lacrimation for the past two years. His right eye 
had been markedly convergent since early childhood, and the vision in this eye had always been 
poor. He had consulted numerous ophthalmologists during the course of the preceding two years, 
and many local medications had been prescribed, including silver nitrate, cortisone, etc. Some 
of these medications relieved the immediate attack, but he continued to have recurrences. Exami 
nation showed that the vision in the right eye was 5/300 and the vision in the left eye 20/20—1, 
with glasses. The right eye showed a convergent strabismus of over 50 degrees and was con 
siderably hypertrophic. There was marked overaction of the right inferior oblique muscle. The 
right eye could not be abducted beyond the midline. Slit-lamp examination of the fluorescein- 
stained cornea showed an epithelial spiral at 1:00 o’ clock, surrounded by a small area of epi- 


thelial erosion. The patient was subsequently examined on several occasions. On all occasions 
when he had complaints, filaments were found in the upper nasal quadrant of the right cornea. 
He was treated with 0.5% methylcellulose drops four times a day in the right eye and petrolatum 
ointment, to be used at night. The cornea was cauterized with 10% trichloroacetic acid. Four 
weeks later, several large epithelial spirals and one punctate staining area were observed in the 


upper nasal quadrant of the right cornea. The eye appeared to have a normal supply of tears, and 
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FILAMENTARY KERATITIS 


during an attack there was actually excessive tearing. A Schirmer test was negative \ con 
junctival smear showed only an occasional polymorphonuclear leucocyte. There were no 
eosinophiles or inclusion bodies. Culture showed no growth after 10 days. On many subsequent 
occasions the local instillation of 1% silver nitrate, followed by irrigation with isotonic saline, 


was used. Most of these treatments gave a fairly dramatic relief of symptoms, but the attacks 


became more and more frequent over a period of one and one-half years 


Eventually. both medial rectus muscles were recessed 5 mm.; the right lateral rectus mu cle 
was resected, and a myomectomy of the right inferior oblique muscle was performed. Tn 


resulted in straightening of the right eye and a more nearly normal relationship between the 


iO-6~-5I i2-16-5l 1-14-52 


Heaped-up 


( epithelium 


8-11-52 9-30-52 14-52 4-7-S$5 


Shredded 

( staining \ 


5-26-53 $°-26-55 6 -16°53 


Location of filaments and staining area 


cornea and the lid. The patient has not had a single attack of filamentary keratitis since this 


operation. The accompanying Chart shows the location of the filaments and staining areas 


observed during each examination. It seems reasonable to conclude that the contact of the con 


junctiva of the upper lid with the upper nasal quadrant of the cornea was respon ible for the 
PI VI | 


filamentary keratits 
SUMNER D. Liepman, M.D 


tate Kad 
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OPTICOCILIARY NEURITIS 


PTAHE ASSOCIATION of optic neuritis with internal ophthalmoplegia, that is, 
paralytic mydriasis with paralysis of accommodation, has been termed optico 
ciliary neuritis. Few cases have been reported in the literature. Deusch ' and 
test ? each described one, and Rieger,’ in 1952, reported two more cases of what 
he called acute ciliary ganglionitis. As far as can be determined, the following case 
is the fifth to be reported 
KEPORT OF CASI 


The patient, a 21-year-old white woman, had been in good health until December, 1952, when 


she suddenly developed blurred vision of the left eye ince there was no improvement, she 
consulted an optometrist one month later and was told sh id an “infection of the nerve” and 
was given reading glasses Iwo months after the fiset. vision returned to normal. Shortly 


thereafter, a friend pointed out to her that the pupil of t right eve was dilated. On covering 
the left eye, she found the vision of the right eye to be blurred. An ophthalmology al examination 


at that time, by Dr. Paul W. Tisher, of New Britain, Conn., revealed t best vision in the 
right eye to be 20/400 Ihe pupil was fixed and widely dilated, with complet absence of 
pupillary response to accommodation-convergence. The fundus was m rmal. Visual field exami 
nation showed the presence of a large sickle-shaped central scotoma Ihe patient was given a 


series of 20 vitamin By injections. There was slight improvement in pupillary reactions, but the 


pupil remained dilated and the central scotoma persisted 


| 
Three weeks later, the patient had transient weakness of the right arm, lasting one day, 


Neurological examination was 


followed by weakne of the right leg, again lasting one day 
negative except for absence of the Achilles reflex and questionable slight weakness of the right 
arm, X-rays of the skull and sinuses were negative There was then gradual improvement in 


vision O. D., but the pupil remained dilated 


In June, 1953, vision in the right eye was 20/50, correctible to 20/20, Vision the left eve 


was 20/25. The right eye was externally normal. The pupil was 8 mm. in diameter and reacted 


very slightly to light, directly and consensually The media were clear, and the fundus was 
normal. The left eye was normal im all respect he amplitude of accommodation O. D. was 
zero, as compared with 6.5 D., O. S. Visual fields were completely normal, both to white and 
to colored test objects. Two drops of 2.5% methacholine (Mecholyl) chloride were in tilled im 
each eye. Within 30 minutes the pupil of the right eye had come down to 4 mm. in diameter 
There was no effect on the left pupil 

One month later, vision O, D. had improved to 20/20 without correctior The pupil was 


7.5 mm. m diameter, and reacted slightly to light, contracting to 6.5 mm i compared with 


3mm. O. S. The amplitude of accommodation was now 2 D 
In August, eight months after the onset, vision O. D. was 20/15. The puy il was & mm. in 
diameter, contracting 2 mm. on exposure to bright light or in aces mmodation-convergence The 


ampltiude of accommodation was now 4.5 D. Visual fields were normal 


The patient was seen again in February, 1954, one year after the onset. At this time visior 
O. D. was 20/13 without correction. The pupil O. D. was 7 mm. in diameter, as compared with 
4mm. ©. S., at ordinary room illumination, Pupillary response to light and im accomm «lation 


had improved, the pupil then contracting to 4mm. The response was brisk. Twenty minutes after 


‘ 


the instillation of 1 drop of 2.5% methacholine the pupil of the right eye contrac ted to 4 mm 
in diameter, with no effect on the pupil of the left eye. The fundi remained normal, as were the 
visual fields. The amplitude of accommodation was now 6.5 D., O. | The patient had no 


complaints other than her amsocoria 


lwo findings here are worthy of note; one, the dissociation ot the rates of 
recovery of the various functions—first, recovery of vision with loss of the central 
scotoma, then recovery of accommodation almost to normal, and, last, partial return 
of pupillary reactions to light and in convergence accommodation. The second 
finding is the persistent response to 2.5% methacholine 
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OPTICOCILIARY VEURITI 


It would seem necessary to postulate the existence of two lesions in this case 
one in the optic nerve, and the other, as suggested by the pupillary response to 
2.5% methacholine, in the ciliary ganglion or the postganglionic tibers—similar 


to the tome pupil ( Adie’s syndrome), as pointed out by Scheie. 


The presence of the central scotoma, with complete paralysis of pupillary 
response both to light and in accommodation-convergence, speak against this being 
\die’s syndrome. lurthermore, at the present time, the pupillary response to light 
is brisk, not the slow response to continued light stimulus of the typical tome pupil 
\lso, the patient, to her knowledge, had never had a dilated pupil prior to the 
onset of the present illness 

(Ipticociliary neuritis has been reported with multiple sclerosis and botulism 
Rieger felt that his two patients had an acute ciliary ganglonitis due to tocal 
infection, with extension of the inflammatory reaction from the ciliary ganglon 
to the adjacent optic nerve 

In the present case, there have been no clues to the etiology or associated 
neurologic deficit except for the absence of the Achilles reflex and, at one 
time, the (lie stionable weakness of the right arm 


Irwin T. Mancatri, M.D 

750 Main St 

Hartiord 3, Conn 
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Annual Reviews 


THE ORBIT 
A Review of the Literature for 1954 


ARTHUR GERARD DEVOE, M.D., New York 


ai IX the last review in this field’ a 
7 considerable amount of material related 
to the diseases of the orbit has been pub 
lished. This report continues the review to 


March 1, 1955 


tion, 


There are included, in addi 
a number of references published in 
1952 and 1953 which were not available for 
the last publication. 

The subject has been relatively static, there 
being little evidence of basic research in fun 
damental physiology, such as, for example 
has been occurring with glaucoma. The chief 
exception to this is in the field of endocrine 
relation to exophthalmos, Even here, how 
ever, during the past year there is relatively 
little which is new. As in previous years, 
therefore, much of the published material 
takes the form of individual case reports of 
isolated rarities 
ANATOMY 


()f interest to anthropologists is a paper 
by Johr * which describes variations in skull 
measurements 


Western 


tablish upper and lower limits of normal, as 


Two hundred subjects from 
Switzerland were measured to es 
well as median, figures for the following: 
(1) the the 


2) the maximal anterior-posterior 


maximal circumference of 
head, ( 
diameter of the head, (3) the maximal trans 
head, (4) the dis- 


tance between the internal canthi, (5) the 


verse diameter of the 


distance between the external canthi, 
the 


(6) 


the distance between lacrimal puncta, 


and (7) the distance between the medial 


edges of the corneas. The author suggests 
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difficult to 


the normal from the abnormal in some mal 


that since it 1s at time separate 


formations about the orbital region, as, for 


example, in hypertelorism and blepharophi 


mosis, such a set of figures would be useful 


It would seem to the reviewer that the mea 


surements could be valuable to physicians 


and anthropologists examining that specific 


population group, but that they would not 


necessarily be valid for mixtures of other 


racial stocks 


\ paper 


describing in detail variations 
in the infraorbital foramina of primates has 
appeared. Of more clinical interest 1s Scott's * 
description of the growth and development 


of bones of the face In general, skeletal 


growth takes place in two ways: 1. By depo 


sition of bone on the surface of cartilage he 


1 


neath a peri hondrium, followed by deposi 


tion of new bone on the older, osseous 


surface. This is known as surface accretion 


In some cases, particularly in membranous 


bone, earliest calcification 1s laid down in an 
area of mesodermal « 


ndensation in which 


there is no cartilage By replacement of 
This is known 


The facial ele 


growing cartilage with bon 
as endochondral ossification 
ments increase in size, alter their form, and 
become stronger by coordinated deposition 
and resorption of calcium. Development of 
the face falls into two phases: 1. From birth 


to about the seventh year growth is appar 
ently regulated by the cartilage of the nasal 
septum, cranial base, and mandibular condyle 
Growth around the orbits takes place at the 
sutures as they are separated by growing 
nasal septum cartilage and orbital content 
2. After the seventh year growth of the nasal 
septum and at the facial sutures ceases; the 
orbit is near its adult size. From this time on 
development is chiefly by surface accretion 
and internal reconstruction. Growth is not 


simultaneous and equal throughout the entire 
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face and skull. Various regions develop inde 
pendently and at different periods. 
\natomical and physiological points con 
are described by 
the Hotchkiss 
Mucopolysaccharides 


cerning the lacrimal gland 
Nover and Muller, 
McManus method 
were visualized in the terminal part of the 


lacrimal gland of adults, extending as far as 


using 


the lumina of the acini The etferent ducts 


were Hotchkiss-ne gative The presence ot tat 


in glandular epithelium and of lipoid sub 
adults and in- 


Stances 1n epithelial cells of 


fants was confirmed, as was the presence ol 


| he lac 


in infants produces mucus, whereas in the 


lymphatic tissue in adults rimal gland 


adult it produces an aqueous fluid, 
METHODS AND 
INSTRU MENTATION 

It is apparent that keener interest is being 
taken in the technique of diagnostic radiog 
raphy of the eyeball and orbit 
throughout 


Reports ap 


pear from countries the world 


discussing te hniques and projections to best 


demonstrate orbital structures.* The impor 


tance of the “temporal line” (linea innomi 


nata) is described by Drexler, who exam 


ined films of the greater wing of the sphenoid 
vall in 280 skulls 


of this line is ex 


and the orbital temporal 
Phe existence plained as a 
tangential projection of the condensed bony 
which the 


Its constant lower point 1s 


substance curve into temporal 


the infra 


1ossa 


temporal spine of the greater wing of the 


sphenoid 


The use of orbital tomography, particu 
larly when combined with air injection, ha 
its staunch supporters,? but greater interest 
eems to be centered in the use of contrast 
media, injected either into the vascular 


tem of the orbit t or, directly, into Tenon’ 


capsule and retrobulbar orbital fat 


Koenig warns that the retrobulbar injec 


tion of the radiopaque substance “ Nosydrast’ 


should be used 


is not entirely harmle and 
* Reference tI roug! 1] 
+ Reference ] 


References 16 through 1* 


20 throug! 


Reference 


only if the usual clinical methods have failed 
Ile mentions one case of blindness following 
such orbitography. The possibility of idio 
syncrasy to any of these drugs must be con 
stantly kept in mind. Cases of sudden death 
during cerebral angiography still appear 

\ new model exophthalmometer, based on 
the principles of the Hertel instrument, ts 
being manufactured in Spain 


ploying 


is being made of orbitonometry, em 
modification of the instrument 


* state 


SOT 


of Copper. Grossman and Burns 


that Copper has made some 900 measure 
ill ettect 


ments without In two cases there 


Recog 


were momentary signs of tamting 

nized contraindication to the use of the 
method are (1) active conjunctival and 
corneal disease, (2) corneal insensibility, (3) 


(4) 


ocular hemorrhage, (6) vascular retinopathy, 


staphyloma, scleromalacia, (5) intra 


and (7) detached retina. It is probably wise 


high 


vice nee ol 


avoid its se with 
those with 


peripheral chorioretimits 


also to In patient 


miyopla, SUSPICIOUS 


and persons over 


the ave of 50 who have more than the aver 


ave deyree ot retinal arteriosclerosis It 1 


considered po sible that compre ion of the 


vlobe might occlude an already scle rotic ves 


el, The 


provides a 


authors conclude that orbitonometry 


istance in differentiating between 


the exophthalmo of thyrotoxicosis and that 


of the thyrotropic phase This conelusion 


might be questioned in view of the imereas 


ing tendency to diseard such differentiation 


ot exophthalmo and to con ider the two 
as different manitestations ot the same condi 


tion. The technique of using the instrument 
to add 100 gm. to the plunger for three 
econds, then 200 gm. for three second 
followed by 300 em. for two seconds and 
100 om. for two second [he readings are 


then plotted as a grapl 


Galindez Iglesia has found patients im 


The 


a marked ditference exists in 


tolerant of pressures exceeding 300 gm 


tatement that 


orbitonometric measurements when exoph 


thalmo | due to opposed to 


vascular, a 


conditions seems logical,** but its 


neopla ti 
use in differentiating the exophthalmos ot 


439 


— 
22 
Me 


disease that orbital 


(rave 


ot an 


tumor seems hazardous. 


CONGENITAL AND DEVELOPMENTAI 


ANOMALIES 


Numerous case reports and several com 


prehensive reviews of developmental disturb 


ances have appeared. The hereditary nature 


of many of these conditions “ is emphasized, 


; 


but it has been noted ** that both exogenous 


forces and endogenous mutation 


can 
interest is Hicks’*’ w 


cause 
identical defects ork 
with low doses 


\ fairly 


x-rays to pregnant rats 
reproducible series of malforma 
was obtained which could be correlated 
lor 
ta 


tion produced anencephaly, whereas on the 


approximately with the time of myury 


example, irradiation on the Yth day of ges 
10th day anophthalmos alone was produced 
On the the 12th other 
deformities occurred, and from the 11th to 
the It 
noted that at certain times specific cells 
the 


to day brain 


13th day spinal anomalies appeared 
Wiad 


have capacity for repair, without pro 


ducing later faulty development. Injury ac 


quired before or after this time does produce 
permanent change. It seems that cells which 
are proliferating locally are relatively resis 


tant to injury, whereas those which are at 


the moment differentiating to form a new 


structure are the ones most liable to be dam 


aved. This work might well be correlated 
with the eye changes which occur m infants 
whose mothers have had exanthematous 


diseases during the first trimester of preg 
nancy. As Stockard pointed out many years 
ayo, the same developmental defect may oc 


cul 


after numerous types of injury. | 
observes that mild degrees of facial asym 
metry are quite common, Some of these he 
has attributed to variations in uterine posi 
to childbirth. 


Changes in the facial skeleton may 


tion rather than hazards of 
occur 
along with cataract and other anomalies in 
children whose mothers had measles ( rube 
ola) at the appropriate time.*” 


Reports of anophthalmos and microphthal 


As, 


IRCHIVI OF OPHTH VOLOG) 


The 


toses involving the bones ot the face, as well 


somewhat confusing group of dysos 


at times, other skeletal structures, usually 


with a hereditary tendency, continues to be 


the subject of numerous case reports and 


reviews of the literature of the 
Many synonyms and eponymic designations, 
it might be worth while to classify these 
briefly 

Mandibulofacial dysostosis, referred to 


commonly in the literature as the Treacher 
Collins, 


thought 


or Franceschetti, syndrome, 


to 


is 
he 
in the first branchial arch, beginning 
sixth 


due to an inhibitory process 


at the 
life 
It may occur in the complete torm bilaterally 


or seventh week of embryont 


or in any number of intermediary, atypical, 
or unilateral forms. In the complete form the 
(7) 


the palpebral 


following abnormalities may found 


anti-Mongoloid obliquity ot 


aperture with a coloboma in the upper and 


lower lids at the junction of the inner two 
thirds with the outer third of the lid; (2) 
underdevelopment of the maxilla, zygoma, 
and mandible; (3) a large, wide mouth with 
arched palate and abnormal teeth; (4) de 
formity and malformation of the external, 
middle, and inner ears; (5) blind fistulae 
hetween the angles of the mouth and_ the 


ears, and (6) abnormal downgrowth of the 
hairline onto the cheek 

\s Franceschett: has pointed out, the com 
plete form of the disease is not common ; tt 
in whicl 


lids 
hypoplasia of the facial bones exist but the 


appear as all inipertect type, 


the anti-Mongoloid shape of the and 
auricles of the ear remain normal 
the 


the lids and colobomata may 


In abortive form, malformations ot 


occur m such 
minor degrees as to be nearly physiological 


lhe 


have 


may occur unilaterally. Atypical forms 


been described in which one of the 


principal characteristics 1s missing and some 


other malformation, not usually found in 


the Franceschetti syndrome, is present. He 
reditary transmission ts irregularly dominant 
\ number of reports of typical, atypical, and 
incomplete forms of the disease he 


are to 


mos || are noted found in the recent literature. Francois 
| References 33 through 39 * References 40 through 48 
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has recommended that the term “syndrome 


of the first branchial arch” be used to cover 


those cases of typical and atypical mandibu 


lar dysostoses that maintain as a common 


sign aplasia of the mandible. He described 


families presenting various manitestations 


He also pointed out that various colobo 


matous anomalies of the eve, ranging from 


unilateral coloboma of the iris to bilateral 


anophthalmos, may be associated with the 


syndrome of the first branchial arch 


The second major grouping of these con 
characterized by 


ditions ts premature Ossi 


fication of the suture lines of the skull and 
face. The unde rlyving mechanism is unknown, 
but there is abnormal development of the 
facial bones themselves, which may relate 
this group to the first group of mandibular 


facial dysostose 


While visual defects are not the rule in 
lranceschetti’ ndrome, pressure effects 
produced 1) premature closure of sutures 


may seriously interfere with vision 


Phe craniofacial dysostoses include numet 
ous forms of oxycephaly, hypertelorism, and 
the type which is most familar to ophthal 


mologists as Crouzon’s disease, a number 


ol reports which have 


year. # The 


Crouzon’'s 


ippeared this past 


chief clinical ditferentiation of 


disease is the prominent brow, 


parrot like nose, stnall maxilla, and marked 
condition 


the lower Jaw The 


protrusion 
is quite obvious in the first few months of 
lite and is of a dominant hereditary characte 
skele 


\ssociation with syndactyly and other 


tal detects has been noted 


Osteopetrosis, commonly known as— the 


Albers 
is of hereditary tendency and unknown origin 
\s was 


growth 


Schonberg disea a tnarble bones 


pointed out earlier, normal bone 


involve the correlated depo ition 


and absorption of bone in order to secure 
This 
particular disease 1s characterized by a fail 
so that bone 
large Phe 


so affected, as ts 


its enlargement and change ol 


shape 


ure in the resorbing mechanism, 


becomes increasingly dense and 


orbit is not uncommonly 


# References 


49 through 


the optic canal, the latter bemg the cause 


of its importance to ophthalmologists.* 
Polyostotic fibrous (osteitis 


\lbright’s 


syndrome) has been reported several times. 


dy splasia 


fibrosa cystica, also known as 


It is not common, Its chief pathophystological 


component is a disturbance in the undiffer 


entiated cells of the bone-forming mesen 


chyme, which results in the medullary cavity 


being filled by connective tissue. The bone 


then widens; its cortex becomes thin and 


1s replaced by solid connective tissue Bones 
the skull, in which the 


usually atfected are 


orbit may be distorted, and the tibia, upper 
femur, metatarsals, metacarpals, phalanges, 
and pelvis. System in addition 


to skeletal 


taneou 


Symptoms 


lesions, which may cause spon 


fractures and facial asymmetry with 
proptosis, are a brown pigmentation of the 
skin, usually in the area of bone involvement, 
and endocrine disorders, particularly im girls, 
manitested by precocious sexual development 

Lipochondrodystrophy (gargoylism; Hur 
ler’s disease), a condition of unknown origin, 
is characterized by fatty infiltration of many 
hody tissues, chondrodystrophy, and dwari 


Kodeck 


ALILOP Was 


ism. Pou and described 23 cases 


which performed. An un 


known substance, thought to be a polysac 


charide, was demonstrated in various organs 


The authors point out that, in addition to 


the juventle 


fort, thiore commonly encoun 
tered, there is a late form, which can be 
confused with Morquio’s disease. The latter 


is a hereditary form of osteochondrodys 
trophy which produces dwarfing, large head, 
depressed nose, and widely spaced orbits 
but doe not show the lipoid depo ition ot 
Hurler ndrome, Apparently the diag 
Hosis can most satisfactorily be made by 


examination of the cornea, which in FHurler’s 
disea t hecome cloud lipoid 
filtration. Interestingly, the authors add the 


report of a case in which the corneal disturb 


ance disappeared after treatment with cor 
tisone In corneal 
\Ithough 


they have been detected at birth, they usually 


ome Case however, 


change are not always present 


* References 61 through 64 


i References 65 through 72 


a ’ 
A 
=. 
| 
| 
| 
| 
| 
| 
| 
i 
i 
ii 
| 
i 
if 441 


do not develop before the sixth month. Lies 
sens * has recently reviewed the literature 
extensively and, in addition to reporting a 
case, has noted the difficulty which may be 
encountered in differentiating the 
of from Morquio’s 
syndrome. He feels that the delayed form 
may be an intermediate phase between Mor 
quio’s 


delayed 


form Hurler’s disease 


syndrome, which has no nervous 
symptoms, and the precocious form of gar 
goylism. The subject is reviewed and addi 
tional cases are reported by other authors. 

An unusual case of unilateral exophthalmos 


is described, the cause of which was a con- 


genital neuroepithelial cyst of the optic 
nerve."" 
iNFLAMMATION 
The occurrence of osteomyelitis in the 
superior maxilla in infants has again been 


attention.§ 


called to our jonnet ™* has seen 
15 infants in the past 26 years in whom this 
It 
sively a disease of the first year of life but 


has one child of 4 He 


be commoner than is realized 


condition has occurred is almost exclu 
occurred 
thinks it may 
be 


of septicemia 


m years. 


and may overlooked in children dying 


Since the maxillary sinus is 
not developed at birth, sinusitis is not a 
The 


that the infection may arise from the um 


precipitating cause, author believes 
bilicus or from local infection around a dental 
follicle, but more frequently may occur a 
a transient bacteremia of intestinal origin 
The condition should be suspected in a case 
of one-sided facial swelling with signs of 
orbital 


cellulitis. Prompt administration of 


antibiotics is indicated. Death is now infre 
quent. Infants who recover from the condi 
tion usually do not show changes in the eye 
ball, but faulty development of the orbit and 
teeth is to be expected 

Three additional cases of orbital cellulitis 
in children are available.*° Lanning believes 
that 70% of these cases originate from para 
nasal The 


source, 


are the 
the first 
to develop; the maxillary sinus is second 
After the age of 9 to 10 years the frontal 


sinuses ethmoid cells 


commonest since they are 


t References 75 and 76. 
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sinus becomes important. Infection is thought 


to be transmitted in the usual manner, either 
directly through the thin walls, as an exten- 
sion of thrombophlebitis, or as an indirect 
metastasis of organisms. Dental, lid, and face 
infections are also cited as possible sites of 
origin. 

A case of apex-of-the-orbit syndrome due 
to periostitis is noted.*! Treatment with anti- 
biotics 


was curative 


82 


Handousa ** observes that amyloid degen- 


eration used to be rather common in cases 
of prolonged toxic states but is rarely found 
He instance 
of an inflammatory mass in the orbit with 
of 13 Upon 


biopsy this proved to be only amyloid degen- 


at the present time cites an 


proptosis months’ duration. 


eration. Another report ** suggests that in- 


flammatory response in adipose tissue of 
an orbit originated from irritation produced 
by liberated fatt 


dermoid 


acids from a degenerative 
\lthough 


fections have been reported in the eye, 


cyst mucormycotic in- 

a 
situation is 
»-month-old child 
the system. 
The left internal carotid artery became throm- 
the the 


left ophthalmic artery. The entire contents 


rather unusual 


ribed in 


had 


nervous 


who severe in- 


volvement of central 


hosed. 


and process extended into 


of the orbit and globe became necrotic, and 
death followed. 


Again, the classification of pseudotumor 


of the orbit is \ number of 


unsatisfactory 
cases have been placed on record.|| Success- 
ful 


radi itherapy 


results have been described following 


repeated retrobulbar injec- 
tions of 75 units of hyaluronidase, and orbi- 
totomy."® Success with the last measure is 


contrary to the findings of most surgeons, 
who believe that once the diagnosis is estab 
lished surgical intervention is unwise, because 
the inflammatory process is apt to be in- 
creased rather than relieved. It is at times 
necessary, however,”? to perform a biopsy in 
order to establish a.diagnosis. The reviewer 
has seen several suf patients whose condi- 
tion apparently was not made worse by surgi- 
cal intervention. 
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As noted in last year’s review, purulent 
the 


become something of a rarity because of the 


inflammatory processes in orbit have 


effectiveness with which antibiotics control 
the primary sites of infection. Such disease 


in the orbit is always secondary 
RELATION 


PARANASAL SINUSES AND TEETH 


TO OCULAR DISEASE 


The importance of paranasal sinusitis as a 
cause of orbital infection is widely recog 
but the 
the teeth as foci of 


nized,§ role of these sinuses and 


infection in such non 
specific conditions as keratitis, choroiditis, 
and optic neuritis seems to be no closer to 
solution than it was a year The most 
the relation of nasal 
and sinus pathology to the acute keratitis 


which 


ago 
controversial point, 


follows corneal transplantation at 
about the third week, can only be answered 
when those surgeons who do the great bulk 
of corneal operations are able to make careful 
and controlled studies. It is the 


belief that although dramatic subsidence of 


reviewer s 


such keratitis may follow shortly upon nasal 


surgery, it has not yet been demonstrated 
that this is not a nonspecific response, which 
could equally as well be obtained by large 
intravenous doses of adrenal corticosteroids 

Among the numerous reports of mucoceles 
causing proptosis of the globe, there are sev 
eral # describing mucoceles arising from the 
maxillary antrum and displacing the globe 


upward. These are uncommon; the majority 


of mucoceles arise from the frontal and 
ethmoidal sinuses 

Craig ** reminds us that pain from the 
frontal or anterior ethmoid sinuses usuall 
is localized in the eye, but pain from 


the posterior ethmoids is apt to occur in the 
occipital region. Pain originating from the 
sphenoid sinus usually is also occipital, Pain 
from the maxillary sinus is localized around 
the eye and periorbital area. Treatment for 
chronic sinusitis is still not very rewarding 
Antibiotics and surgery 
use. Search for allergies should be made 


{ References 95 through 105 
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are of relatively little 


When a mucocele has been demonstrated 


hy clinical and radiological evidence, its 
treatment involves complete removal of the 
cyst and its content. A permanent opening 
should be made into the nose as part of the 
surgical removal of all mucoceles, This means 
that most ophthalmologists are not qualified 
for such a surgical procedure unless they 
have received a certain amount of training 
in that particular field. This, again, is an 
area in which the combined endeavors of two 
surgeons may be helpful; the diagnosis can- 
not always be pertectly established prior to 
Smith *"4 that 


signs and symptoms may be much more im- 


operation observes 


ocular 


portant in diagnosis than are nasal symp- 

toms and rhinoscopy 
The dental 

of eye disease is perhaps even more obscure 


role of infection as a cause 


than that of sinus infection.* 


Six unusual cases of orbitonasomeningo- 


encephalocele are reviewed by Lasierra.’® 


These cysts were rather large and are im 
portant in reminding us that the condition 
is an ever-present possibility in cases of 
exophthalmos with displacement of the globe, 
particularly in young persons, Of these six 
cases, five were treated surgically, with three 
deaths. The author feels that the prognosis 
is better when the child is older and suggests 
that operative intervention should not be 


done under the age of one year 


INJURIES 

The most important publication dealing 
with orbital injuries is Volume VI of Duke- 
‘“Text-Book,” which offers in his 
usual manner concise and complete informa- 
tion concerning birth injuries to the ocular 
adnexa, contused injuries to the orbit, frac 
tures, pseudotumors from orbital hemorrhage, 
perforating wounds of the adnexa with sharp 
and blunt objects, and foreign bodies in the 
orbit. 

Reports on the management of fractures in 
and about the orbit continue to be a major 
he 


injuries is hecoming standardized 


source of interest treatment of such 


Rowe 
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! 
reviews the basi principles involved. They 
are as follows: | Preservation of life This 


implies maimtenanece of the airway by remov 
ing blood clots and foreign bodies and ob 
vervations for edema ol the tongue, solt 
palate, larvnx, and floor ol the mouth 
Hemorrhage must he arrested and shock 
prevented. 2 Prevention of infection 1500 
units of tetanus antitoxin is given immed 
1,000,000 units ol penicillin In 


addition, 500,000 units ol penicillin is given 


ately, as 1s 


twice a day tor five days. 3. Elimination 0! 
pain and discomfort This is accomplished by 
early fixation of fragments and by the use 0! 
proper analyesu There is general agree 
ment that late reposition of malar bone tra 
tures is difficult: and that repan should be 
as early as possible Hilger and asso jates | 
port out that the facial skeleton does not 
lend itself well to late adjustinent 01 second 
ary revision and that primary sort tissue 
repair is nota vital as is the primary skeletal 
repall If possible, it ts desirable to accom 
plish the bony realignment within seven to 
eight days Most authors ¢ have advocated 
standard methods ot repal ordinarily 
means the Galhes approach to fracture dis 
placement ol the zygoma, the Caldwell-Lue 
approach, with packing of the antrum tor 
depression ol the orbital floor, and, when 
necessary, interosseous of the trag 
ments under open reduction 

The importance of careful observation 
following penetrating orbital and transorbital 
stab wounds 1 reemphasized Insignificant 
external myuries may mask severe neuro 
logical comply ations.3 

Conservative treatment of orbital myurtes 
is recommended on the grounds that 
edema and hemorrhage ™ the relatively 
closed orbital cavity may exaggerate the 
gravity of early signs In this respect, it is 
interesting to note the paper of Hopen’ 
concerning subconjunetival and intravenous 
use of trypsin to produce rapid reduction 
of acute local inflammation regardless of 
etiologs ‘Two and one half milligrams of 


trypsin in sesame oil can be given intra- 
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yluteally twice a day tor six days. ‘Theoret 
ically trypsin activates a series of naturally 
occurring enzymes which cause rapid sup 
pression of the signs and symptoms of acute 
inflammation. Side-ettects of pain and in 
duration at the site of myection have been 
noted in 5% to 15% of patients Evaluation 
must await further reports 

Verbiest ‘2? notes that pulsating exophthal- 
ios after injury ts usually due to an arterio- 
venous aneurysm, but describes two cases 
in which injury caused fracture of an eroded 
orbital roof, with expansion ol brain into the 
orbit. Hoth patients had chronic hydroceph- 
aly. The condition may resemble arteriove 
nous aneurysm in that the pulsation decreases 
on compression ol the carotid and chemosts 
and palpebral edema may be present It may 
differ in the followimy respects 1. A vas 
eular thrill or murmur niay be lacking; (2) 
protruding brain may be palpated through 
the upper lid: (3) exophthalmos may de- 
crease after ventricular tap, (4) an xX-Tay 
mav show a bony defect, and (5) ventri 
culography may clearly outline the pathology. 
When the intracranial pressure has been 
reduced, plastu repait of the orbit 1s done 

Several unusual myjuries are reported ; in 
one case’ a large piece ol wood entered 
the orbit between the lids without damaging 
the bones, sinuses, OF olobe. It was extracted 
and the eve, which was uninjured, reap 
peared In another,'’** a piece of metal 6 cm. 
lony was retained tor five weeks unsuspected 
in the orbit and antertor cranial fossa, until 
an x-ray was taken it was later removed 
hy the Kronlem approach In a similar in 
jury, 4» frontal cranial flap was required 
te remove a large piece OF wood which had 


heen driven through the roof of the orbit 


VASCULAR CONDITIONS 


\s in previous years, the commonest orbi 
tal complication of vascular origin 1s propto- 
sis associated with arteriovenous aneurysms, 
specif ally of the carotid artery and cavern- 
ous sinus. Ordinarily, there is an associated 
head injury, but the trauma may be slight 


and occurrence of proptosis delaved’” A 


number of cases of carotid artery-cavernous 


7 
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sinus communication are recorded,$ several 
of which have unusual features. Temler’s 
patient is the fifth recorded person with 
carotid artery-cavernous sinus fistula who 
had typical signs on the contralateral side 
only. The lesion was verified at autopsy. The 
case is explained by the fact that intercavern 
ous sinus communications are known to exist 
and that pulsating exophthalmos could be 
absent on the homolateral side when an in 
jured or a dilated internal carotid arter 
blocks the egress of blood from the cavernous 
sinus or when there occurs thrombosis ot 
the ophthalmic vein leading from the sinus 

Bonamour observed optic atrophy with 
cupping develop in an eye in which 10 years 
previously pulsating exophthalmos associated 
with an arteriovenous aneurysm had been 
successfully treated by ligation of the internal 
carotid artery. He believed that the atrophy 
was associated with derangement in the blood 
supply to the nerve itself, due both to the 
aneurysm and to the operative procedure 

Phe usual prognosis for treated carotid 
cavernous fistulae has been stated as 12% 
cured, 30% improved, and 6% dead, the 
remaining patients being unimproved. Pot 
ter,'*” in a short series of 15 cases, states 
that 5 were cured by nonoperative measures 
He thinks this result may have been due 
to hypotension induced by prolonged rest 
and by carotid angiograph Phe suggestion 
is made that it is possible for angiography 
to promote thrombosis and that it is better 
to keep patients under observation for a 
long as eight or nine months before under 
taking surgery 

That angiography is not entirely harmless 
is indicated by a patient in whom Janueson'** 
actually observed the rupture of an aneurysm 
by x-ray during the procedure. He state 
that a new nonirritant, a radiopaque dye, 
is needed. In spite of potential dangers, how 
ever, angiography should not be discarded 
In many instances it gives important in 
formation obtainable in no other way 

\ rather unusual case is reported,’** the 
symptoms of which, pain in and about the 


left orbit, ptosis, total ophthalmoplegia, and 


& References 127 through 133 


vomiting, sugye sted an intracavernous-caro 
tid aneurysm. No such lesion was found 
in the operating room. At autopsy, however, 
a severe periarteritis was observed in the 
area of the carotid siphon 

Several cases of orbital varices have 
heen recorded, The symptoms included re 
curring exophthalmos, which occurred when 
the patient bent over, compre ssed the jugular 
vein, or blew his nose 

Cavernous sinus thrombosis is an entity 
now rarely encountered, Bennett relates 
the history of a fulminating fatal infection, 
probably arising from nasal and sinus iitec 
tion, caused by a hemolyti Streptococeus 


which failed to respond to antibiotics 


MANIFESTATIONS OF GENERAL DISEASES 


\ list of all possible causes ol exophthal 
mos would include a number of general, as 
well as purely local, conditions uber 
culomas,£ as well as gummas,# have long 
heen known to cause exophthalmos, and addi 
tional cases are recorded. One case '** of 
luxation of the eyeball was thought to be 
associated with exce fatty tissue deposi 
tion within the orbit. Bennett report 
a rather unique case of rhythnueal periods 
unilateral exophthalme of three years’ dura 
tion in oa 45-year-old man. This oceurred 
at about 30-day intervals, apparently having 
its onset originally with an episode of nausea 
vomiting, diarrhea, and low-grade fever, lox 
tensive medical investigation was carried out 
without anv detectable cause being ascer 
tamed, An eosinophilia of 10% to 20% was 
noted, ‘but no evidence of parasites was 
found. It was observed that the attacks could 
he controlled and prevented by ten 
cortisone, but that when this was stopped 
the periods recurrence exophthalmos 
returned 

\ithough not common in this country, 
parasitic diseases are a well-recognized cause 
of exophthalmos in tropical areas. Hydatid 


( ts of the orbit seem not infrequent,* 32 
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having been seen in a 25-year period at the 


ophthalmological clinic at Algiers. Eighty 
per cent of human infections occurred below 
the age of 40 years. The presenting signs 
and symptoms are usually pain, diplopia, 
and exophthalmos, the last being progressive 
and unilateral. The localization of the cysts 
may vary, but they tend to appear between 
the globe and the orbital wall. At times 
transillumination may be helpful in making 
the diagnosis. The only effective treatment 
is surgical removal of the cyst, but all authors 
recognize the serious result if the cyst is 
ruptured during its removal. This seems to 
take the form of an anaphylactoid reaction 
Panophthalmitis, with loss of the globe, fol 
lowed the rupture of one such cyst.’* Re 
moval may require a Kronlein approach to 
the orbit. An 


tuates in blindness, perhaps from mechanical 


untreated cyst usually even- 


proptosis of the globe with exposure kera- 
titis. A severe toxic reaction may occur spon- 
taneously, due to small fissures in the cyst 


or, more commonly, may follow’ surgical 


puncture of the cyst. Allergic reactions, to 
the pot of sho« k, have occurred 
An orbital 


patient with filariasis.’** Histological exam 


mass has been removed in a 


ination showed only a chronic granuloma 
with many eosinophiles, No organisms were 
demonstrated. 

We are reminded ¢ that edema, progress 
ing even to the stage of exophthalmos, can be 
a sign of trichinosis. The onset is usually 
acute, however, and is accompanied by much 
pain upon movement of the eyes and by 
headache and general discomfort. Fosino 
philia may be marked, and in one ocular case 
the count was recorded as 70%. Cortisone 
or corticotropin makes the patient feel much 
better and alleviates the acute phase. 

Infectious mononucleosis may cause peri 
orbital and retro-orbital pain.'"? 

Toxoplasmosis is not usually considered 
but 


and his collaborators report con- 


a probable cause of exophthalmos, 


Launay 


siderable monocular proptosis in a 6-week 
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old infant with typical cerebral and ocular 
involvement of the disease. The exophthal- 
mos remained unchanged during a five-month 
period that the child was under observation. 

Bilateral exophthalmos was the first sign 
three cases re- 


of systems disturbance in 


ported by Nover and Goebel.*** One patient 
proved to have Hand-Schiiller-Christian dis- 
ease, and the other two, giant-follicle lympho- 
inata 


EXOPHTHALMOS OF THYROID DISEASE 


last vear’s ““Annual Review’ the 


concept 


In the 


current concerning the mechanism 
of the production of ¢ xophthalmos in hyper- 
Nothing 


appeared during the past year which basically 


thyroidism was summarized has 
alters these principles. Interest in the subject 
is attested by articles which have appeared 
in journals of various specialties throughout 
the world with the object of summarizing 
and clarifying present knowledge. 


Smelser and QOvzanics § have continued 
their investigation of the exophthalmos-pro- 
ducing principles in pituitary extracts, al- 
though it has been impossible to obtain 
completely pure anterior pituitary prepara 


They 


pure products of growth hormone, prolactin 


tions. were able to inject relatively 
(Luteotrophin}, corticotropin, and gonado- 
tropin. None of these when injected alone 


caused exophthalmos, edema, increase in 
orbital fat, or hypertrophy of the Harderian 
gland, which is the usual response in the 
guinea pig 

Certain facts seem established in the guinea 
pig: 1. Crude pituitary extracts containing 
a mixture of well-defined pituitary hormones 
produce exophthalmos in thyroidectomized 
animals, the degree of which varies with the 
quantity of the pituitary extract given. 2. 
(sonadotropin, follicle-stimulating hormones, 
corticotropin, prolactin, and growth hormone 
do not cause exophthalmos when injected 
separately. 3. The exophthalmos-producing 
power of hypophyseal extracts of various 
species is not. strictly proportional to its 
thyrotropic hormone content, since prepara- 
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tions of equal exophthalmos-producing pow- 


ers may contain as little as 1% of the thyro 
tropic activity of the other. 4. Injections of 
combinations of hormone preparations pro 
duce exophthalmos, whereas the preparations 
separately fail to do so 5. The administra 
tion of corticotropin with small quantities 
of pituitary extract produce marked exoph 
thalmos, whereas little etfect 1s produced 
when these substances are injected separately 
It was therefore concluded that exophthalmos 
resulted from the synergistic action of two 
or more substances. The authors were able 
to demonstrate that cortice itropin or cortisone 
was a potentiating factor in the production 
of exophthalmos, although the mechanism 
by which this occurred was not established. 
\t the present time it seems likely that 
exophthalmos is produced by the interaction 
of thvroid-stimulating hormone, a_ steroid 
hormone from the adrenal gland, and some 
as yet unidentified pituitary factor. 

Dobyns and Wilson '*® have demonstrated 
an exophthalmos-producing substance in the 
serum of six women with severe or progres 
sive exophthalmos 

Orbital tissue removed from a patient with 
malignant exophthalmos '*° was studied his 
tologically and biochemically. A pronounced 
absolute increase in bulk was observed to 
be almost wholly due to enlargement of the 
extrinsic muscles, which were swollen and 
degenerate but without increase in the num- 
ber of fibers. There was increase in connec 
tive tissue, but no actual edema of the muscle 
From the differing reports concerning the 
actual histology of orbital tissue im various 
species of animals, it becomes apparent that 
identical mechanisms may not hold for all 
species It is possible that the specific ex 
ophthalmos produced in the guinea pig by 
the use of allyl formate, the histological pic 
ture of which is one of edema, and which 
can be inhibited by an antihistamine, prob 
ably has no relation to thyroid disease.” 
Ludwig '** showed that placing guinea pigs 
on an ascorbutic diet, which would interfere 
with the formation of collagen, does not inter- 
fere with development of the exophthalmos 


which follows administration of thyroid- 


stimulating hormone to the thyroidectomized 
guinea pig. Vitamin C deprivation does not 
interfere with the capacity to produce amor 
phous interfibrillar ground substance 

\terman '** produced endocrine exophthal 
mos in guinea pigs and then injected hy 
aluronidase retrobulbarly. A measurable pro 
trusion of the eye appeared after a short 
waiting period, which rapidly reached a maxi- 
mum and then gradually subsided to below 
normal. It was believed that this was due 
to a stage of depolymerization, which pro 
duced an increase in water-binding capacity. 
This, in combination with increased perme 
ability of the capillaries, would produce 
exophthalmos. When the enzyme was 1in- 
activated, the substrate was restored and the 
eye returned to normal position 

Day and Werner '** considered the pos- 
sibility of venous stasis as a cause of ex 
ophthalmos in the human being. They in- 
jected radioactive sodium into the orbital 
fat in normal, hyperthyroid, and hypothy- 
roid subjects and noted the rate of removal 
of the sodium. They concluded that venous 
obstruction was not responsible for edema 
or proptosis and suggested the possibility of 
active inflammation with arteriolar dilation 
and increased capillary permeability as the 
responsible mechanism 

\n attempt '*® to correlate pretibial myx 
edema with malignant exophthalmos was 
not productive Similarly, an attempt to 
demonstrate a relationship between hyper 
cementosis or excessive deposition of cement 
about the teeth does not seem to offer 
much likelihood of assisting in the clinical 
evaluation of exophthalmos 

The rather unusual occurrence of con 
genital goiter and exophthalmos in an iniant 
born of a mother in the hypothyroid tate 
with pronounced exophthalmos ts reported.” 
There is only one previous report of congen 
ital hyperthyroidism, Because of the hypo 
thyroid state of the mother, the hyperthyroid 
state 


f the child 1s explained on the basis 
of stimulation of the fetal thyroid by exces 
sive maternal thyrotropic hormone. The in 
fant responded well to strong iodine solution 


. &. 
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Although the 


of hyperthyroid disease who 


number of patients 


‘ xophthalimos 


lose visual acuity is relatively small, Iyer 
hemer reports six such cases, in five 
of which blindness seemed imminent. All 


had a central or paracentral scotoma and, 


although the dises were normal in three pa 


tients, there seemed no doubt that the visual 
failure was due to the involvement of the 
optic nerve in the orbit behind the globe 
near or in front of the optic foramen The 
usual methods of treatment are described 


it is believed that even in severe cases vision 


can be restored unless there is ophthalmo 


cope evidence of nerve damage. 


There have been no new developments tn 


treatment. It is recoynized that results are 


poor as far as complete cure with regression 
of the exophthalmos is concerned, but that 
the condition can usually be arrested with- 
out permanent loss of vision 

The use of injection 
U. Ss. P 


form of a soaked yvauze pad upon the evelids 


posterior pituitary 


(Pituitrin) applied locally m the 
seems likely to 


for 15 to 20 minutes hardly 


he of help 


\Ithough radioactive iodine is being em 


ployed in the treatment of patients with 


hyperthyroidism, the tendency '”’ is to re- 


trict its use to patients under 45 years 
ol age hecause of a theoretical possibility ol 
the production of carcinoma of the thyroid 
It is believed that, although 10 years 


have elapsed without the production of such 


vland 


a case, another 20 years will be required 


to answer this question definitively. Its use 


1 preferred m recurrent hyperthyroidism 


following surgery 


X-irradiation of the pituitary has advo 


cates.. Gedda and Lindgren suggested 
that with severe proptosis of an emer 
veney nature, radiation should first be di 


rected to the orbit to reduce the proptosis 
immediately and this should be followed by 
irradiation of the pituitary for its long-term 
effect. In 
exophthalmos the blood thyrotropin levels 


four patients with malignant 


References 189 through 195 
197 through 201 


References 


448 


IRCHIVI 


OF OPHTHAI 


VWOLOG: 
were followed before, during, and aiter x- 
irradiation of the pituitary. Following such 
therapy the serum level of thyrotropin was 
constantly decreased, particularly so im pa 
tients with the highest blood levels and those 
with the most recent exophthalmos 

lhe question of the value of corticotropin 
and cortisone in malignant exophthalmos 
continues to produce a division of 
Favorable # and 
available \ 


panel appointed by the 


opm 
ions unfavorable* re 
statement by a 


National Medical 


port Ss are 


Kesearch Council describes 28 patients in 
whom cortisone and corticotropin were 
given in the usual doses It was con 
cluded that no significant benefit was ob 


tained, but that perhaps large enough doses 


were not used. It was believed that the treat 


ment worthy of further trial in those 


Was 
patients with acute and sudden onset of the 
that the least should 


he expected those edema ot 


disease and response 


without 


chemosis. In the future, higher doses, in 


cluding intravenous administration of corti 


cotropin, should be considered. Aterman and 


(,sreenberg, noting that exophthalmo 


can 


be regularly reproduced in rats by admin 


istering cortisone, that the thyroid 


sugyest 
hormone prevents the building up of excess 
adrenocorticosteroids. The rat apparently hye 


haves differently from the guinea pig. Boas 


and Scow note that young thyroidecto 


mized rats when treated with cortisone are 


retarded in the cle velopment of the body and 
kull, but not in the development of the eye 


Hence, such animals have more prominent 


appearing eves because their orbits are 


smaller and the appearance of exophthalmos 
can be falsely obtained 
Rather infrequently, surgical measures are 


still required to protect the globe from ex 


posure. The method of lid mobilization and 
tarsorrhaphy described by Gartner and 
Chamlin seems worthy of trial in cases 


where ordinary lid adhesions do not hold" 


In addition to the more commonly used 
methods of decompression, frontal osteotomy 
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with removal of the and lateral 


borce rs ot t! 


superior 
orbit and decompression 
into the antrum '’’ has been suggested 


Nattziger, in a -Hlunterian lecture, has 


reviewed his experience with orbital decom 


pression in 40 cases of malignant exopl 
has found 


between the 


thalmos due to thyroid disease 


no significant relation level of 
the basal 


exophthalmos. He 


metabolic rate and the 
that the 
ocular pressure is more important as a guice 


to the 


deyree ol 


believes retro 


necessity tor decompression than is 


the extent of ocular protrusion. He feels that 


it 1S essential to remove a large section ot 


orbital root and that there is no need to 


remove the roof of the Oper canal, No deaths 
or serious complications have been encount 


ered in his series 


rt 


Orbital tumors of various types alway 


arouse the interest of the ophthalmic sur 


veon. Most of the reports continue to he 
isolated case studies and include fibrosat 
comas ¢ and angiomas.t Martelli heheve 
that these tumors can pass through various 
tages of maturity, from ao “hyperplasti 


angioma to a solid endothelioma.” Surgical 


excision is preferred by most authors, al 


though there are occasional reports of the 


use of radiation therapy. Neurofibromatosi 


with involvement of the lids and. orbit i 
reported on numerous occasions.§ The pre 
senting appearance can be most pleomorphic 
should alway 


and attention he paid to the 


possibility of diagnostic areas elsewhere in 
the body, as exemplified by the café-au-lait 
The 
although Schiff-Wertheimer reports a malig 


a child, the 


nosis of which is probably a malignant neuro 


spot tumors are generally benign 


nant tumor in histological diag 


lemmoma 


Several cholesteatomas || are 
‘ 


recorded, as 


are osteomas,© dermoid cysts,?** and tumors 
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extending trom the globe. 


The matter of 


exenteration in these cases will be discussed 
in the section on surgery 
\t birth 


extensively invading the orbit 


a retinoblastoma can already be 
In less un 
favorable cases successful reports have been 
obtained following radiation treatment. — It 
hardly seems proper to subject these children 
to medical or surgical procedures in view of 
the high percentage of metastases.* 


lacrimal well 


gland tumors t form a 
marked group, in which definitive treatment 
is beginning to crystallize. It is generally 
agreed that the encapsulated, well-differen 
tiated lesions can be excised with every prob 
ditter 


entiated tumors require exenteration, and in 


ability of a favorable course Less 


many cases removal of the orbital roof and 


wall, if cure is to be hoped lor Jones and 


have demonstrated the help that 
may be obtained from the x-ray It is ad 
mitted that ray diagnosis is not infallible, 


ince early cases, even of a malignant nature, 


may show no change But in general the 


malignant tumors show an enlarged lacrimal 


gland fossa with imvolvement of the bone 


corte here is increased density in the bone 


adjacent to the gland. An area of hyperos 


tos! which may be mottled 


in appearane e 
follow the 


Subse 


but as usually homogeneou 


vrowth of tissue cells into the bone 


quent irritation of the bone produces the 


hyperostosis. Davies **" does not like the term 


“muxed tumor” and has substituted “pleo 
morphic adenoma and adenocarcinoma.” It 
likely that a 


terminology will be immediately forthcoming 


Is not universally acceptable 


\n unusual localization for a mixed tumor 


Is noted in. an eyebrow.’*’ Traumatic origin 
Wa ul pected 
Nonchromaffin paragangliomas *** are an 


uncommon group. The term is used to desig 
nate a histologically similar group resembling 
carotid body tumors and arising from poorly 
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known carotid-body-like formations, which 
can be found normally in such sites as the 
bifurcation of the carotid artery, in or about 
the middle ear, in the ganglion nodosum of 
the vagus nerve, and in the region of the 
aortic arch, The case reported *** is a multi 
centric one of 15 years’ duration, arising in 
the neck and invading the orbit. ‘These tu 
mors are usually thought to be benign, but in 
this particular instance death followed two 
years after partial surgical excision and radi 
ation therapy The authors feel that this 
tumor was a primary lesion arising from the 
ciliary ganglion, which up to the present has 
not been reported in the literature. 

Case reports of neuroblastoma { are noted 

MecGavie’s 15-year follow-up § of 20 pa 
tients with lymphomatous tumors involving 
the eye and adnexa is important. It is rather 
generally agreed that the lymphomatoid dis 
eases are interrelated and can be transitional! 
from one type to another with or without 
the presence of blood changes. In general, the 
prognosis is better than has ordinarily been 
believed. Of importance is the fact that the 
clinical appearance of the eye, as well as the 
histological appearance of the tumor, appar 
ently is an unreliable guide as far as the prog 
nosis for the individual patient is concerned 
Diamond || states that lymphomatous tumors 
can be placed in three categories. Category | 
is unicentric, without blood changes or other 
alterations; Category Il demonstrates early 
beginning generalization, although still with 
reasonable localization of the disease; Cate 
gory III is the universal category into which 
all patients with leukemia will fall. The choice 
of therapy in all varieties of lymphoma should 
be radiation, treatment in general tending to 
be insufficient. Chemotherapy, e. g., with 
the nitrogen mustards, cortisone, corticotro 
pin, and anti-folic-acid drugs, is still being 
investigated, 
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A number of case reports in the lymphoma 


toid group are available.‘ 


Eosinophilic granuloma of the bone has 


been considered rather rare as far as the orbit 


is concerned, Five reports appeared in the 


literature this year. In one,**° folic-acid an 


tagonists were used. In four months the 


exophthalmos disappeared. The course dur 


ing the succeeding six years was one of 


control while the drugs were used, but of 


relapse as soon as they were discontinued 


Other cases have responded to both surgery 


and radiotherapy. # ‘The relation of this dis 


ease and of other xanthomatous diseases of 
the orbit 7° to Hand-Schiiller-Christian dis 


ease or to the Letter-Siwe disease is not 


entirely clear. 


Krequent records of tumors metastatic to 


the orbit have been encountered. The bulk 


of these tumors * have arisen from the naso- 


pharyngeal cavity or paranasal sinuses or are 


bony tumors spreading from the adjacent 


maxilla and dentigerous areas.t 


Meningiomas f{ not infrequently invade the 


orbit. In an unusual case,*** 


the original 


diagnosis, made 36 years previously, was 


“benign osteoma,” but the growth was suc 


cessfully removed at the later date 


Orbital metastases of a Wilms tumor,”* 


a malignant melanoma of the leg,*** and a 


carcinoma of the breast *** are described 


Severe pain is not considered a presenting 


symptom of most orbital tumors, but Croce 


and Dejean*** report three such patients 


whose symptoms resemble those of a tic dou 


loureux. It has also been suggested that 


orbital pain following malignant tumors can 


be controlled by alcohol injection of the 


Gasserian ganglion **° or by resection of the 


greater superficial petrosal nerve *** in ex 


treme cases. 


SURGERY 


The problem of enucleation and the most 


effective type of implant has not yet been 


satisfactorily settled. There is general agree 
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ment that some type of implant is desirable, 
but in recent years the trend is toward the 
completely buried implant. Modifications of 
existing implants continue to appear.§ Some 
of these are difficult to evaluate because no 
figures are given concerning length of follow 
up or number of cases in which the implant 


is used. Other series are relatively lengthy. 


Troutman *"* has given us a five-year sur 
vey of magnetic implants and has described 
the course of 102 such cases, 98 primary and 
+ secondary \ one-year follow-up was ob 


ORG 


tained for © of the group and a three 


year follow-up for 27%. Txtrusion of only 
1% of these 


approximating 


implants occurred, the figure 


that for the usual buried 


spherical implants. Displacement within the 
orbit does not occur, and uncovering of the 
implant only rarely. Should such uncovering 


occur, he urges early immediate closure in 


the operating room. Discharge has not been 


a serious problem, and an allergic reaction 


has occurred in only one case The major 
advantages of this type of implant are re 
corded as (1) the prevention of pressure in 
the lower cul-de-sac because of the attractior 
of the prosthesis to the implant posteriorly ; 
(2) a flat anterior surface, which acts as a 
fulerum and permits better rotation, and (3) 


absence of migration of the implant, because 


of its attachment to the muscles 

The magnetic implant described — by 
Young *** is an intrascleral one performed 
after evisceration, The magnetic implant of 


Gearhart has been used in 117 
ince 1949. There 


and only six 


Tomb and 
have been but two 
dehi which 


given trouble 


patients 


extrusion scences, 


have apparently not serious 
Several of 


enucieation 


these patients have shown post 
inking of the upper lid, which 
the authors attribute to postsurgical atrophy 


of orbital tissue 


\n extraconjunctival implant has recent]; 
condemned.2% No 


given as to the number of case 


heen described and 


figures are 


in which this has been used, or to the length 


of follow-up; evaluation, therefore, must 


await further reports 


Refe 
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Adding to the almost limitless number of 
materials used for orbital implant, Pajtas *” 
describes 163 patients in whom natural or 
artificial amber was wrapped in a piece of 
the patient's own fatty tissue and then im 
planted, He reports satisfactory, well-healed 
implants in 90% of the cases. Although the 
motility of the implant was good, movement 
was transmitted to the prosthesis in only 50% 
of the cases 


Additional reports upon the use of plastic 


sponge material for orbital implants have 


appeared during the past year.|| Pearlman 
has performed this procedure in 60 patients, 
with follow-ups for as long as 24 months. In 
9% of these cases the operation was unsuc 
cesstul because of irreparable exposure ol the 
iunplant base with infection. He states that 
this exposure may be avoided by attaching 
to the 


plant and that 


the muscles 


anterior face of the im 


such a series is now being 


deve loped It is of interest to note that plasty 


surgeons have been employing polyviny! 


sponge to restore soit-tissue contour and that 


the results are not entirely free of complica 


tion.‘ Kiskadden points up the warning 
that has previou ly been noted in these 
reviews, namely, the potential hazard of 


has advised 


uch material in plasti 


producing cancer by its use 


against the use of 


procedures on the breast. It is interesting to 
observe that Streifl believes the German 
mace pla tics to be les apt to cause irrita 


tion in the orbit than the American-manuface 


ture d Ones 


Although enucleation is becoming a less 
frequently urgical 


education of the 


performed procedure, 


public as far as further 
treatment ot concerned *°* will 


that particular pains be taken at the operating 
Hle states that 


Infections 1 


reduce the number still more * urges 


table to avoid complications 


the most serious of these, removal of the 


wrony eye, has occurred several times, and 


that particular attention 


hould be paid to 
marking the eye following ophthalmoscopy 
before the patient goes to the operating room 
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Techniques of making and fitting artificial 
eves # 


reemphasizes a 


Jardon *° 


frequently 


are not yet standardized 


point which ts 
overlooked, It is many times possible to cover 
a disfigured globe with a thin, contact-lens 
type of shell eye and secure a most satisfac 
tory 


tine ommonly 


cosmet appearance 


overcome troublesome discharge, not 


found in sockets, a streptoki 


nase-streptodornase preparation has been 


used successfully in two such cases (one 


ampul of the drug is dissolved in 30 ce. of 


isotonic saline and the preparation made 


fresh each day 


Several new instruments for use in orbital 


urgery have been described: a deep angu 


lated coneave retractor,*’’ an orbital compres 


sOr-aspirator, and a book *'' to be used in 
effecting reduction of impacted malar bone 


fractures 


Methods of repairing the lower fornix im 
socket 


‘are described 


the anophthalniu and a generally 
ket, 


of a full-thickness 


contracted The use 


skin graft has justifiably 
not been popular in this country 

badly de 
formed sockets have their place but are in 


\lthough 


alloplastic materials have been advised in the 


Prosthetic devices *'* to covet 


general not very satisfactory 


repair of severe orbital defects,* most plastic 
urgeons prefer the use of 


bone t 
and ( ampbell 


autogenous car 


tilage or Phe paper of Converse 
' deseribes in detail the indi 
cations, technique, and complications of bone 
grafting about the face 
still 


probably satisfactory in areas not subject to 


Phe use of preserved 


cartilage has its advocates and 1 
trauma or weight bearing, such as those in 
volved in repair of a fracture of the orbital 


floor 


Orbital tumors have been removed by the 
temporal, or Kronlein, approach | by way 
subfrontal ave 


of the antrum,*** and by the 


nue,*** 
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Most ophthalmologists 
tion of the orbit with misgivings 


the 


approach exentera 
not so much 
difficulties of the 
operative procedure as because of the even 
tual 


because of technica 


outcome in most of these cases 


still hesitant al 


poor 


Surgeons are uit the proper 


procedure when, in the course of enucleation 
of the globe for a malignant melanoma, gross 


extension of the tumor is found in the orbit 


‘Two recent papers are helpful S Naquin 


has reviewed 48 exenterations performed in 
the past 25 years at the Wilmer Institute 
fF the nine patients with malignant mela 
nomas with extraocular extension, only one 
is alive and without recurrence five year 
after the operation. In Rendahl's series 

of 20 similar cases 17 died of metastases 


\ll 


but one patient with extension of malignant 


within two years after the operation 


melanoma outside the globe eventually died 
From these two series it would seem hardly 
justified to perform an exenteration once the 
both 


extended 


tumor has appeared in the orbit In 


had 


beyond the globe into the orbit, exenteration 


eries, when retinoblastoma 


has proved hopeless. In general, exentera 
tion is not indicated in malignant melanomas 
which have extended beyond the globe or 
which have recurred after primary removal 
in extension of retinoblastoma, and in sarco 
mas of the orbit in children. The operation ts 
the 


junctiva which has invaded the orbit and in 


indicated in carcinoma ot skin or con 
some types of lacrimal gland tumor. It 1s 
the opinion of the reviewer that ophthal 
mologists as a rule are not radical enough 
in the treatment of malignant tumors of the 
orbit. In many of these cases, if cure is hoped 
for, removal not only of the orbital content, 
but also of the roof, lateral wall, floor of the 
orbit, and ethmoid 


antrum, cavities, 1s 


necessary Treatment of this type is ordi 
narily beyond the scope of the average oph 
thalmologist and requires the services of the 
head and neck surgeon, The ophthalmologist 
may think that he has carried out an adequate 


procedure in performing an exenteration, 
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whereas he has merely performed inetfectual 


surgery, which will shorten the patient's 


life expectancy It is of paramount impor 
tance that the ophthalmologist collaborate 
with the head and neck surgeon in cases ot 
this type 
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Special Reports 


ESTIMATION OF LOSS OF VISUAL EFFICIENCY 


Lhe Committee appointed by the ( council on Industrial Health, American Medical Associa 


tion, herewith submits a revision of the “ Appraisal of Loss of Visual E ffictenc y,” adopted 
June 13, 1940, by the House of Delegates of the American Medical Association on recommenda 


tion of the Section on Ophthalmology. The am of this report is to revise the m thods of deter 
mining the loss of visual efficiency of a person who has suffered visual impairment as a result 
of disease or myury. 

Respectfully submitte d, 
FpmuNpb B. Spaetu, hairman 
F. Bruce FRALICcK 
Wituam F. Hucues, Jr 


Approved and accepted by the Execute Committee o} the Section on Ophthalmol 
tmerican Medical Association, Atlantic City, NV. J., June, 19 


Harotp G. Scuete, M.D., Secretary 


ECTION 1: ESSENTIAL FACTORS IN DETERMINATION OF VISUAL EFFI¢ IENCY 


ISUAL efficiency is defined as that degree or percentage of the competence of 

the eyes to accomplish their physiologic functions, including (1) corrected 
visual acuity, for distance and near, (2) visual fields, (3) ocular motility with 
ibsence of diplopia, and (4) binocular vision Although these factors do not posse 
an equal degree of importance, vision 1s imperfect without the coordinated action 
of all. Other functions, although secondary and dependent, are recognize d as impor 
tant, such as color perception, adaptation to light or dark, and accommodation 
Because these functions are inherently dependent on the status of the previously 
mentioned four coordinating functions of vision, they are not in luded in the bast 


method of calculation of the percentage of loss of visual efficiency 


SECTION II: CENTRAL VISUAL ACUITY 


For purposes of standardization, the Snellen test chart utilizing block letters or 
numbers without serifs, the illiterate IX chart, or [.andolt’s broken-ring chart 1 
desirable. Illumination of the test chart should be at least 5 foot-candles (f-c.), and 
the chart or reflecting surface should not be dirty or discolored from age. The test 
distances should be at 20 ft. (6 meters) and at 14 in. (36 cm.) In line with the recom 
mendations of the American Committee on Optics and \ isual Physiology, Subcom 
mittee on the Problem of an International Nomenclature for Designating Visual 
Acuity,’ the sizes of letters in the test lines form a geometric progression, as proposed 
by Green in 1867. With this scale, the size of letters of each successive line is 26% 
larger than that of the following line, or 20% smaller than that of the prece ding line 
Visual acuity is most commonly recorded in the form of a fraction in which the 
test distance, in feet or meters, 15 expressed as the numerator. The denominator 
represents the distance at which the smallest letters discriminated by the patient 


would subtend 5 minutes of arc (Table 1). Although this method of designation , 


appears to be a mathematical fraction, it is purely a convenient form of notation by 


ophthalmologists and does not represent a true percentage of normal visual acuity 
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or designation of visual acuity for near, a similar Snellen ratio can be utilized using 
inches, or a comparable Jaeger or a point type system may be used, according to 
lable 2. The visual acuity may also be designated as visual angle, in accordance with 
the recommendation of the previously mentioned Subcommittee on Nomenclature, A 
visual angle of 1.0 minute of are of each constituent part of the test character (o1 
5 minutes for the entire character) can be discriminated by a “normal” subject 

The best vision obtainable with ophthalmic lenses should be used in determining 


the 


legree of central visual acuity. It is realized that the use of contact lenses might 
further improve vision reduced by irregular astigmatism from corneal disease or 
injury. However, the practical difficulties of fitting, expense, and tolerance of 


contact lenses are sufficiently important at the present time to favor recommenda 


tion that only regular ophthalmic lenses be used to determine the best corrected 
vision 


Phe visual disability due to monocular aphakia (with normal corrected vision in 


the other eye) varies considerably among ditlerent persons because of several factors, 


[ABLE 


Percentage of Central Visual Efficiency Corr ponding to Central l'isual Acuity 


Votations for Distance 


* Denoting each constituent part of test character. When the sual angle of each constituent part te 
multiplied by the product Is the visual angle of entire test character 


/Urposes calculation of the per cent of central sual efficlenc js used This does not 
consider the fact that the average normal person usually bas 


a Visual acuity of 20/16 corrected by ophbthalmle 
lense 


including age and accommodative power, ability to tolerate a contact lens for ade- 


quate periods of time, ability to obtain single binocular vision comfortably when 


wearing a contact lens, and the importance of binocular vision in the patient’s work 
If the vision in the aphakic eye can be corrected to 20/20, the disability may be slight 
in a presbyopi patient who can wear a contact lens comfortably lor periods ol eight 
hours or more. However, a young person doing close precision work may be in 
capacitated for this task even when wearing a contact lens. Other persons may not 
be able to obtain and wear a contact lens comtortably for long periods of time, for 
one reason or another, However, even an uncorrected aphakia is not equivalent to a 
blind eye because of the usefulness of side vision, and the possibility of correction 
if the normal eye should be injured subsequently. The practice of considering mono 

ular aphakia as the full loss of visual efficiency in one eye does not recognize the 
value of an eye with no abnormality except the loss of the lens. With these considera 

tions in mind, it is recommended that monocular aphakia be considered as a partial 
visual disability, viz., 50% of the central visual efficiency of that eye when corrected 
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by lenses (Table 1). For example, if corrected vision in the aphakic eye is 20/40, 
the allowable central visual efficiency of that eye would be 0.50 %~ 0.85 — 43% or 
a loss of central vision of 57%. 

The visual handicap resulting from aphakia corrected by regular ophthalmic 
lenses can only be estimated. This factor would be of importance in cases of binocular 
aphakia, or in monocular aphakia where the corrected vision in the aphakic eye is 
greatly superior (perhaps 50%) to that of the opposite eye. In such cases where 
the corrected aphakic vision is used for the patient’s activties, it is recommended 
that this per se be considered an additional partial visual handicap of 25% of the best 
corrected binocular visual efficiency, as calculated under Section VI. For example, 
if the binocular visual efficiency of the corrected aphakic patient is 75%, the final 
estimation of the visual efficiency of that patient would be 0.75 * 0.75 —= 56% 

\ visual acuity of 20/20 or better (6/6 or better, or visual angle of 0.1 minute 
or less) is considered 100% acuity for distance vision, and Snellen 14/14, Jaeger 1, 
or 3-point type (with presbyopic correction if necessary) is considered 100% acuity 
for near vision (14 in., or 36 em.). A revision of the estimations of percentage loss 


Taste 2.—Percentage of Central Visual Efficiency Corresponding to Central Visual Acuity 
Notations for Near 


Per Cent 
Loas of 
Visual Angle Visual Central 
Snellen Jaeger Point in Minutes * F ficiency Vision 


16 100 0 
1s 1.25 

22 16 

a 20 

a 2.5 

3.2 

2 40 

70 50 

a7 6.3 

112 22 


iw 10.0 


* Denoting each constituent part of test character. When the visual angle of each constituent part is 
multiplied by 5, the product is the vieual angle of the entire test character 


of visual acuity corresponding to the Snellen and visual-angle notations for distance 
and near is given in Tables 1 and 2. This has been done in the light of statistical 
reports of average “normal” vision, and experience in the disabilities caused by 
reduced visual acuity. It should be remarked that no scientific studies are available 
relating central visual acuity, visual field, and motility deficiencies to the actual per- 
formance of various duties. This Committee feels that the table set up by the 1925 
and 1940 American Medical Association Committees overestimates the loss of visual 
efficiency for distance acuities poorer than 20/200 and underestimates the loss for 
near acuities poorer than 14/28, Jaeger 3, or 6-point type. Although the visual 
angles may be the same, it should not be concluded that the Snellen notation for 
distance is the exact equivalent of the Snellen notation for near in respect to visual 
efficiency because of other influences, such as accommodation, size of retinal image, 
etc, Also, the visual disability in reading with acuity for near of 14/35 ( Jaeger 
6 or &-point type) is far greater than the visual disability for distance with 20/50 


vision, which has the same visual angle. The revised Tables 1 and 2 represent an 


effort to relate more closely visual acuity and visual disability in the light of 


experience. Because of the importance of good near vision in the performance of 
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work, the revised Table 2 weights this disability more heavily than the 1940 Ameri 
can Medical Association table. Calculation of the percentage of central visual 
efficiency for both distance and near vision would therefore be the average of the 


two percentages. 


SECTION IIL; VISUAL FIELD 


The extent of the visual field is determined by the use of the usual perimetric 
methods, utilizing a white target which subtends a 0.5-degree angle (that is, a 3mm 
white dise at a distance of 330 mm.) under illumination of not less than 7 f-c. A 
6 mm. white dise 1s recommended for uncorrected aphakia. The test object is brought 
from the peripheral to the seeing area. At least two peripheral visual fields should be 
obtained which agree within 15 degrees in each meridian. The reliability of the 
patient’s responses should be noted. The result is plotted on an ordinary visual field 

° chart on each of the eight 45-degree principal meridians. 

The minimum normal extent of the visual field from the point of fixation can be 


defined as follows: temporally, 85 degrees ; down and temporally, 85 degrees ; down, 


y 


Figure | 


65 degrees; down and nasally, 50 degrees; nasally, OO degrees; up and nasally, 55 


degrees ; up, 45 degrees, and up and temporally, 55 degrees (big. 1). These figures 
are about 10 to 15 degrees less than the average normal, thus allowing for poor ot 
delayed subjective responses or undue prominence of the brow or nose. 

The visual field efficiency of one eye in percentage is obtained by adding the 
number of degrees of the eight principal radii given above for the 3/330 white 
isopter, which normally is 500 degrees, and dividing by 5. For example, if the field 
is contracted down to 25 degrees in all eight meridians, there would be a remaining 

7 visual field efficiency of 25 & & 5 10%, or loss of 6O%. If the field is con 
tracted down to 5 degrees in every meridian, the remaining efficiency would be 


5x8+5 8%, or loss of 92%. If the entire temporal field is lost, the lo 


would amount to 


Up and temporally 
Temporally 
Down and temporally al 
Average of up and down (4%/\45+4 
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or a remaining efficiency of 44%. If the upper nasal quadrant is lost, the loss of 


65169 


field efficiency would amount to 5: 


(average of up and nasal meridians—=45-+- 
A) 


2) + 5S — 21%, or a remaining efficiency of 79%. Loss of visual field effic lency 
can be calculated for other field defects in a similar manner. Although the extent of 
loss of visual field efficiency cannot be determined accurately for a ring scotoma, an 
approximation can be obtained by considering the width of the ring scotoma to be 
equivalent to loss of peripheral visual field. A similar estimation of visual field loss 


can be applied to enlargement of the blind spot using a 2 mm. white test object at a 


distance of 1 meter from a tangent screen with the subject wearing his corrective 
lenses; for example, a general enlargement of the blind spot of 5 degrees would 
result in a visual field loss of 8X<5<-5=8% loss, or 92% visual field efficiency. 
secause a central scotoma directly affects the central visual acuity, such loss of 


visual field is not used in the final calculation of the visual efficiency. ° 


hig. 2.--Percentage loss of ocular motility of one eye in diplopia fields. 


SECTION IV: OCULAR MOTILITY 


Visual efficiency is related to the function of extraocular muscles in two major 
ways: (1) the absence of diplopia, and (2) binocular vision. Except on looking 
downward, it is doubtful whether diplopia causes significant visual disability unless 
it is present within 30 degrees of the center of fixation, The extent of the diplopia 
in the various directions of gaze is determined on the perimeter at 33 cm., or on the 
ordinary tangent screen at 1 or 2 meters’ distance from the patient in each of the 
45-degree meridians, utilizing a small test light and without the addition of colored 
lenses or correcting prisms. The degree of separation of the two lights is plotted 
along each of the three meridians above for 10, 20, and 30 degrees away from the 
straight-ahead position and for 10, 20, 30, and 40 degrees away from the straight- 
ahead position horizontally and below (down and right, down, and down and left) 


(Fig. 2.). The results of the separation of the two images are plotted on a visual -* 
field chart 

The percentage loss of ocular motility efficiency of one eye caused by diplopia in j 
various positions of gaze is given in Figure 2. Diplopia within the central 20 degrees : 
represents a 100% loss of motility efficiency in one eye. If diplopia is not present in ; 


the central 20 degrees of ocular rotation from the straight-ahead position, diplopia 
present on more peripheral gaze should be considered as a loss in motility efficiency 
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of one eye, according to Figure 2. For example, if there is diplopia only on looking 
straight down between 20 and 40 degrees, the loss of ocular motility efficiency of one 
eye is 50+4-30=80%. Again, if diplopia is present only on looking between 20 and 
40 degrees to the right, due to a residual paresis of the right lateral rectus muscle, 
the loss of ocular motility efficiency of one eye is 204+-10=30%, 

If the patient has lost binocular vision as a result of disease or injury and, 
because of suppression, diplopia is not present, the degree of visual disability will 
depend on how important good depth perception would be for the performance of 
the patient’s work. However, loss of binocular vision without other ocular abnor- 
malities probably does not represent more than a 50% loss of ocular motility 
efficiency of one eye in the average case. Tests for binocular vision can be made 


with any of the well-recognized instruments, such as the major amblyoscope and 
: various forms of stereoscopes. 


Strabismus following disease or injury as discussed here is considered only on 
the basis of the loss of motility efficiency. The cosmetic defect of a strabismus is 
considered. to be a separate factor (see Section VII). 


SECTION V: CALCULATION OF VISUAL EFFICIENCY OF ONE EYE 


Determination of the visual efficiency of one eye considers the average percentage 
of central visual efficiency for distance and near, percentage of visual field efficiency, 
and percentage of ocular motility efficiency, including absence of diplopia and binoc- 
ular vision. For example, with average central visual efficiency for distance and near 
of 30%, visual field efficiency of 40%, and motor field efficiency of 70%, the total 
visual efficiency of this eye would be 0.30% 0.40>0.70--0.84, or 8.4% of total visual 
efficiency of this eye. Should the visual efficiency of one eye be reduced to less than 


10%, the visual loss is considered to be total from a practical standpoint. 


SECTION VI: CALCULATION OF BINOCULAR VISUAL EFFICIENCY 

If the vision in one eye is completely lost and the fellow eye is normal, it has been 
found by common experience that the total visual efficiency of such a person is 
actually more than 50%. In agreement with the opinion of the previous committee 
of the American Medical Association in 1940, a more nearly correct estimation of 
visual efficiency can be obtained by weighting the visual efficiency of the better eye 
three times according to the following method: 


(% efficiency better eye *~3) 4+ (% efficiency worst eye 


4 
For example, the binocular visual efficiency of a patient with one blind and one 


’ == binocular visual efficiency 


normal eve would be !° 75%, or binocular visual loss of 25%. 


When disease or injury has involved both eyes, a loss of efficiency in ocular 
motility is used only in computing the efficiency of the less efficient of the two eyes 
The estimation of the visual efficiency of the better eye is therefore based only on 
the central visual acuity and the visual field of this eye 

Should the total binocular visual efficiency of the patient be less than 10%, for 
all practical purposes the patient can be considered blind. 


SECTION VII: TYPES OF OCULAR ABNORMALITIES NOT INCLUDED IN 


THE VISUAL EFFICIENCY FACTORS 
Certain types of ocular disturbance are not included in the previously mentioned 
computations, and these may result in disabilities the value of which cannot be 


calculated by any scale as yet scientifically determined. Such are disturbances of 


467 


| 
| 
4 
| 


ARCHIVES OF OPHTHALMOLOGY) 


accommodation, color vision, light and dark adaptation, metamorphopsia, entropion, 


ectropion, lagophthalmos, epiphora, strabismus, deformities of the orbit, and cosmetic 
defects. 


SECTION VIII! SOME CONSIDERATIONS IN THE FINAL 
ESTIMATION OF LOSS OF VISUAL EFFICIENCY 


It is recommended that final estimation of visual efficiency be deferred following 
certain conditions, for example, at least 3 months after all visible evidences of 
inflammation have disappeared, at least 6 months following surgery, and at least 12, 
and preferably not more than 16, months in cases of disturbance of the extraocular 
muscles, sympathetic ophthalmia, traumatic cataract, or optic nerve atrophy. 


REFERENCE 
1. Ogle, K. N.: Am. J. Ophth. 36:909, 1953 


VISUAL FIELD DETERMINATION 
PERCENTAGE OF VISUAL FIELD EFFICIENCY: RIGHT EYE... ... LEFT EYE 
NCE OF EYE FROM PERIMETER SIZE OF TARGET ILLUMINATION 


RELIABILITY OF TEST... . EXAMINED BY 


To Determine Percentage of Visual Field E ficiency 


The extent of the visual field is determined by the use of the usual perimetric methods, utiliz- 
ing a white target which subtends a 0.5° angle (that is, a 3 mm. white object at a distance of 
330 mm.) under illumination of not less than 7 foot-candles. A 6 mm. white object 1s recom 
mended for uncorrected aphakia. The test object is brought from the peripheral to the seeing 
area, At least two peripheral visual fields should be obtained which agree within 15 degrees in 
each meridian. The reliability of the subject's responses should be noted. The result is plotted on 
the visual field charts below on each of the 45° principal meridians. The minimum normal 
extent of the visual field from the point of fixation can be defined as follows: temporally, 85 °; 
down and temporally, 85°; down, 65°; down and nasally, 50°; nasally, 60°; up and nasally, 
55°; up, 45°; up and temporally, 55°. 

The visual field efficiency of one eye in per cent is obtained by adding the number of degrees 
of the eight principal radii given above for the 3/330 white isopter, which normally is 500°, 
and dividing by 5. For example, if the field is contracted down to 25° in all eight meridians, 
there would be a remaining visual field efficiency of 25» 8~—5—40%, or loss of 60%. Ii the entire 
temporal field is lost, the loss would amount to 


Up and temporally 

Temporally 

Down and temporally 

Average of up and down ('4[45+65)) 


or a remaining visual efficiency of 44%. Li the upper nasal quadrant is lost, the loss of field 
efficiency would amount to 554-52 (average of up and nasal meridians=45+460~—2)—5=21%, 
or a remaining efficiency of 79%. Loss of visual field efficiency can be calculated for other field 
defects in a similar manner. 
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INTERNATIONAL COUNCIL OF OPHTHALMOLOGY 


STEWART DUKE-ELDER, M.D., London 


oo hy: INTERNATIONAL Council of Ophthalmology met in Paris, on May 
7, 1955. There were present Duke-Elder (president), Berens (vice-president), 
Hartmann (secretary), Amsler (treasurer), Bietti (International Organization 
\gainst Trachoma), Franceschetti (Association for the Prevention of Blindness), 
Samuels (president of the last Congress), Coppez (president of the next Congress ), 
\rruga (Spain), Charamis (Greece), Valomino Dena (Mexico), Pautique 
(France), Thiel (Germany), and Weve ( Netherlands ) 

\part from current business, the following are the most important dectsions 
taken by the Council 

1. “Index Ophthalmologicus.”—In accordance with the Statutes of the Council, 
an “Index Ophthalmologicus” was published at the time of the International Con 
gress in 1954. The sale of the “Index” had, however, up to the present been very 
slow, involving the Council in considerable expense. It was thought that this was 
due to the fact that it was insufficiently known. The “Index” contains the names 
and addresses of ophthalmologists in most countries of the world and information 
on hospitals, journals, and ophthalmological societies in these countries, It can be 
obtained at a price of $2.75 from Dr. A. C. Copper, Coehoornsingel 42, Zutphen, 
Netherlands. Despite the disappointing sales, the Council decided to publish a new 
“Index” at the time of the Congress in 1958, believing that, once ophthalmologists 
generally got to know the value of the book, it would eventually become a paying 
proposition 

II. “International Dictionary of Ophthalmological Terms.’—-Vhis “Dictionary” 
is being prepared by Alvaro, Amsler, Bietti, and Duke-IIder, and it is hoped that 
it will be available before the time of the next International Congress. In the 
“Dictionary,” ophthalmic terms will be translated into six languages: [nglish, 
German, Spanish, French, Italian, and Latin. 

III. Sub-Committee for the Gonin Medal.-The term of office of the old com- 
mittee had expired; the following were elected : 

Ix officio members : Duke-Elder, Streiff 

Members: Francois, Friedenwald, Karpe, Muller, and Nordmann 


Substitute members: Eliott, Lo Cascio, Malbran, Ida Mann, and Nakamura 


IV. Committee for the Standardization of Colour Vision.—-At its last meeting 
the International Federation of Ophthalmological Societies had decided that exam 
ination of color vision in transport workers should be carried out with the pseudo 
isochromatic tables, and for this purpose had initially accepted the Ishihara charts 
It was, however, decided that any new tests which appeared from time to time 
should be recommended if they were considered equally suitable. A committee was 
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formed to deal with this matter, consisting of L. C. Thomson ( Medical Research 
Council and Institute of Ophthalmology, London), Yves Le Grand (College de 
France, Varis), Louise Sloan (Wilmer Institute, Baltimore), and J. Zanen 
( Brussels ) 

V. Koad Safety—A committee, consisting of Bietti, Goldmann, and Dubois- 
Poulsen, was formed by the Council to study the visual danger to drivers of road- 
side advertising boardings and the placing of roadside objects at regular intervals. 
The questions raised were in how far advertisements caused the driver to divert 
his eyes from the road in the first place, and, in the second, the danger of rhythmic 
stimulation of the retina in causing nervous symptoms in some persons. 

VI. Congress in Montreal and New York in 1954.—The Acta of the XVII 
International Congress will be published in three volumes and should appear toward 
the end of 1955. 

VII. The next meeting of the Council will be held in England in the spring of 
1956 


Judd St., W.C. 1. 


News and Comment 


SOCIETY NEWS 


Society of Military Ophthalmologists and Society of Military Otolaryn- 
gologists.—A joint dinner meeting of the two societies will be held at the time 
of the annual meeting of the American Academy of Ophthalmology and 
Otolaryngology in Chicago in October. 

Cocktails and dinner will be served at 6:30 p. m. on Oct. 11, 1955, at the 
Palmer House. The dinner will be followed by a short business meeting. 

All members of the Society of Military Ophthalmologists and the Society 
of Military Otolaryngologists are invited to attend. Application may be made 
either to Capt. James A, Stokes (MC), U.S. Army, secretary-treasurer, Society 
of Military Ophthalmologists, eye Clinic, Walter Reed Army Hospital, Wash- 
ington 12, D. C., or to Lieut. Col. Frank A. Perri (MC), U.S. A. F., 3650 USAF 
Hospital, Box 485, Sampson Air Force Base, New York. 


PERSONAL NEWS 


Lucien Howe Medal Award.—<At the meeting of the American Ophthalmolog 
ical Society, held in June, 1955, Dr. Arthur J. Bedell, Albany, N. Y., was awarded 
the American Ophthalmological Society’s Lucien Howe Medal in recognition of 
his distinguished service to ophthalmology 
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COUCHING OPERATION IN TIBET 


To the Editor:—Some time ago I met a traveler who told me of having seen 
some very interesting photographs of the operation of couching as it was performed 
in Tibet. I wrote to the photographer, Mr. Tse Ten Tashi, and received from 
him copies of the photographs, with some descriptive notes and information about 
the coucher and about himself. I asked and received permission from him to have 
them published with appropriate credit, as noted. lhey seem to me interesting 
enough to be shared 

\lthough the operation of couching has practically disappeared in Western 
countries, there are still parts of the world where it will continue for many years 
Couching of cataracts is going on all over India, even, | have been told, in cities 
like Bombay and Madras. It is possible that couchers do more operations than 
registered doctors. No statistics on this are available General laws agaist 
unlicensed surgery help prosecute these couchers in all states. One coucher who 
had ruined an eye was given six weeks’ rigorous imprisonment recently in Vellore. 
Che state of Madhya Predesh is the only one, so far as | know, where there ts a 
law distinctly prohibiting couching, and there appears to be considerable less 
couching in this state 

It is difficult to determine by the photographs showing the use of the imstru- 
ments just what procedure is taking place. | felt it was not right to say any more 
than Mr. Tashi has said in reference to each photograph. One can assume that 
the anterior chamber is entered by a keratome-like knife. The zonule is broken 
and the lens depressed into the vitreous by another dull instrument passing through 
the first incision, I have never seen a couching operation done, and | have fever 
known a woman coucher 

\lthough I have not had the privilege of meeting Mr. ‘Tse ‘Ten lashi personally, 
I have enjoyed a most pleasant correspondence with him, In response to my request 
for permission to use the pictures in some publication, he has written the following, 
which should go with them as a credit note 

“Yes, please use the photographs right and left both im the American paper 
and Indian papers for the simple reason that preciou things are for those who 
prize them and | have no right to check the advancement of sqientiic progress. 
Phe only thing I want you to do in this connection is to put the following: Photo 
by Mr. Tse Ten Tashi, Gangtok, Sikkim, Himalayas, India.” 

Mr. Tashi adds 

“He is a leading color photographer in Northern India 


this bit of information about himself: 


“He is very fond of wild flowers and grows orchids, et 

“He is the Private Secretary to His Highness the Maharajah Sir Tashi 
Namgyal of Sikkim 

“! mention these points in case you would like a short description about me 

Mr. Tashi gives the following interesting information about the coucher hersell 


“JT present photographs of the only lady in Tibet who does eye operations. She 
is known as Chamy-sangyou, i. e., wife of Chamay Rimpochi (High Incarnate 
lama). She is also known as Yang ga Ja, or Khandru Pema (Lotus of the Angel). 


She comes from the eastern part of Tibet. Her late husband was a High Lama, 
She is 45 vears old and is renowned over a large area in Tibet. She has taken up 
many eye operations in Tibet and Bhutan, She does one eye at a time and tries 
the other if the first one is O. kK.” 


PHOTOGRAPHS AND DESCRIPTION BY MR, TSE TEN TASHI 

“(1) Just before the operation 

“(2) The usual prayers to the God ot Medicine are offered, as may be seen 
in the offerings on her table; the lady doctor examines the eye again and again 


“(3) A blunt knife * made in Tibet is being put in 


* Obviously, the knife must be somewhat sharp to penetrate cornea 
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“(4) As she put the knife into the eye, she blows with ‘Mantras’ a sort of 
‘all success and no pain but new vision to you, O God of medicine, please come 
out to our help 


(5) The position of her mouth shows that it is not an easy task to restore 
one’s lost sight. 


“(6) and (7) Twisting of the knife. 


“(8) The knife is served round into the eye. 
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CORRESPONDENCE 


“(9) The knife is being taken out. The water on the face is treated with saffron 
and must and other powdered herbs of Tibet 


“(10) After the operation his sight is tested and the patient says, ‘| can see and 
know the stuff which you are showing to me.’ 
“(11) He is again being tested and says, ‘Yes, | can count your fingers.’ 
“(12) A cotton bandage is put round his head. She uses raw, untreated ‘Tibetan 
sheep wool as dressing, for she finds cotton wool sticky 
Viceror C, Rameo, M.D 
Mungeli, Bilaspur Dist., India. 
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Obituaries 


HUNTER SCARLETT, M.D. 
1885-1954 


Dr. Hunter Scarlett, who practiced ophthalmology in Philadelphia from 1917 to 
1939, died at the U. S. Veterans Administration Hospital in Philadelphia on Dec. 
23, 1954, at the age of 69. 

Dr. Searlett was born in Erie, Pa., on Oct. 16, 1885, of an English father and a 
Scotch mother 

After graduating from Erie High School in 1902, Dr. Scarlett entered the 
University of Pennsylvania and obtained his degree in 1907. He played four years 
of varsity football and was never taken out of a game for injury. In 1908 he was 
Walter Camp’s choice for All-American right end 


HUNTER SCARLETT, M.D 


1885-1954 


Dr. Searlett graduated from the University of Pennsylvania School of Medicine 
in 1911, and then interned at the Pennsylvania Hospital 

In 1912 he was appointed Chief Resident of the American Hospital of Paris, 
and it was in Paris just prior to World War I that he began the study of ophthal 
mology under Victor Morax—then the Professor of Ophthalmology at Lariboisiere 
Hospital—and later became his assistant. During this time, Dr. Scarlett wrote many 
articles on research of the eye for Annales d'oculistique. One article on a diplobacillus 
“not yet described,” causing corneal injection, was titled “Diplobacilli scarlett.’ 

On Aug. 1, 1914, when war was declared, Dr. Scarlett became a co-founder of 
the American Ambulance, a large war hospital at Neuilly-sur-Seine, equipped and 
financed entirely by American funds, although administered by the French govern 
ment, Dr. Scarlett was immediately appointed Ophthalmologist to the American 
Ambulance and held that position until he was invalided home, in 1916 

Dr. Scarlett was also appointed Ophthalmologist to the Whitney War Hospital 
at Juilly-sur-Marne, a branch of the American Ambulance on the Marne battlefield, 
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OBITUARIES 


In order to operate there, when necessary, he was forced to leave Paris at sundown 
in an unlighted automobile except for a low red cross on the radiator and drive 
between shell holes and battle debris. Operating was done there at night with inade 
quate lighting and equipment, and the return trip to Paris was made just before dawn. 

Dr. Scarlett was also ophthalmologist to the “Phare,” a Paris branch of the New 
York Light House for the Blind, caring for patients blinded by the wat 

In 1916, after two years of acting chief of two war hospitals and assistant at a 
third, Dr. Scarlett was taken seriously ill with what appeared to be meningitis, but 
was later thought to be sleeping sickness. He had been caring for a group of Kabile 
Arabs who were a part of General Gallieni’s taxicab army that held the front line 
during the first weeks of the war 

Dr. Scarlett was invalided to the United States and, after six months’ rest, began 
practicing in Philadelphia 

In 1918, having recovered in health, he volunteered in the U. S. Army and 
served at U. S. Hospital No, 11 at Cape May, N. J., as assistant ophthalmologist 
This was a hospital for brain cases, whose neurologist: was Philadelphia's Dr, 
Charles Frazier 

In 1920, the French government awarded him the Reconnaissance bl rangatse. 

He was appointed ophthalmologist at Bryn Mawt Hospital in 1920, and held a 
similar appointment at Pennsylvania Hospital, Philadelphia, until his retirement 
for reasons of health in March, 1939. During this time he wrote many articles fot 
American ophthalmological journals 

Dr. Scarlett belonged to the following societies: American Ophthalmological 
Society, American Academy of Ophthalmology and Otolaryngology, Association 
for Research in Ophthalmology, Vhiladelphia College of Physicians, and American 
Medical Association 

In a tribute paid to Dr. Scarlett by the Board of Directors of the Bryn Mawr 
Hospital was this sentence: “He was nationally and internationally known in his 
field. He rendered many years of very valuable service to this hospital and to the 
community and will be greatly missed.” 

Wittiam Krewson, 3rd, M.D. 
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News and Comment 


GENERAL NEWS 


Ophthalmic Pathology. In view of the large backlog of eyes in the Armed 
Forces Institute of Pathology and the resulting delay in the pathologic reports, the 
Committee on Ophthalmic Pathology of the American \cademy of Ophthalmology 
and Otolaryngology, in conjunction with the \. FF. 1. P., has made inquiries regard 
ing the facilities in other institutions for processing eyes and so relieving the situa 
tion in Washington 

Dr. Michael |. Hogan, chairman of the Commuttee, has received rephes trom 
% laboratories in the United States that are able to take on additional eyes im 
limited numbers. Many of these laboratories have a full load from local institutions 
but are walling to take on more to relieve the load on the A F. I. P. and to 
facilitate earlier reports. All pathologic laboratories need unusual cases for teach 
ing material and are willing to take on an extra load to get them. Ophthalmic 
urgeons are requested to send human eyes to a nearby laboratory rather than to 
the A. F. I. P.. in Washington, D. ¢ \ll the laboratories will be encouraged 
to refer all important material to the Armed Forces Institute tor cataloging and 
pathologu Opinion 


laboratories in the following institutions will receive and process eyes and 


report findings and diagnosts 


Number ot \dditional ve 


Institution Possible to Proce 


Baylor University College of Medicine, Houston as 100 
Brooklyn Eye and Kar Hospital 2 
Cleveland Clinic Hospital 100 
Cornell University Medical Center, New York 25 
Doheney Laboratory, St. Vineent’s Hospital, Los Angeles 120-150 
Emory University School of Medicine, Atlanta 50 
ve, Kar, Nose and Throat Hospital, Pittsburg! 50-7 
Grace-New Haven Community Hospital, New Haven, Conn 25 
Manhattan Kye, Kar and Throat Hospital, New York 5 
Medical College of Virginia, Richmond, Va 15 
Montefiore Hospital, New York 30 
Northwestern University Medical School, Chicag 50 
Ohio State University College of Medicine, Colombus, Ob 100 
St. Mary's Group of Hospitals, St. Lou 80-100 
Stanford University Hospitals, San brancisco 20K) 
fulane University of Louisiana School of Med 

New Orleans 
Medical College of Alabama, Birminghan \la 0) 
University of Califorma Medical School 

Department of Ophthalmology, Sat branes 200 
University of Colorado School of Mecieme, Denver 0) 
State University of lowa College of Medicine, lowa City 
University of Kansas School of Medicine, Kansas City 0 
University of Oklahoma School of Medicine, Oklahoma City 100 
University of Oregon Medical School, Portland, Or 0 
University of Pennsylvania Hospital, Philadelphia 0) 
Washington University School of Medicine t. Lou 75-100 


Wayne University Kresge Foundation, Detroit 100 
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HYDROCHLORIDE 


—DEPENDABLE, PROLONGED SURFACE ANESTHESIA 
FOR OPHTHALMIC PROCEDURES 


— removal of foreign bodies 

— dilatation of tear duct 

— tonometry, ignipuncture 

— subconjunctival injection of salt solutions 
— treatment of conjunctivitis 


— iridectomy 


Pontocaine is less likely than cocaine to affect the corneal epithelium. 
Rarely dilates the pupil. Produces no increase in intra-ocular pressure. 


Supplied: 0.5% solution, bottles of 4% oz. and 2 oz. 


| 


Pontocaine Eye Ointment 


Si 
prolonged rele of pain waw Your 18,6. ¥. Winosoe, 
65%. tubes of Ve oz. 
Pontocaine, trademark reg. U.S. Pat. Off, brand of tetracaine 
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PLASTIC 


Davin A. GrossBERG INC. 


133 EAST 58th STREET NEW YORK 22, N.Y 


WICKERSHAM MEDICAL BLOG 


To d ay=- GONE! GONE! GOING! 
People {i} 


HEAVYWEIGHT 
ES 


go for HAT snipe COLLAR LENS 
Comfort —like nothing else! 


This is the Age of Comfort .. . of casual, loose-fitting apparel, easy foot- 
wear, comfortable seating and sleeping, conditioned air — and modern, 
light-weight L-GARD plastic lenses, 


“Here's 


This tired-nose gesture 
is out-of-date! 


\ \ + NWA Undue pressure and strain on the sensitive bridge of the nose 

Vy} is a nagging discomfort needlessly suffered by millions of eye- 
{ glass wearers now that feather-light I-GARDS are readily 
eh} available in 90% of prescriptions. 


Give your patients light-weight I-GARD comfort 


Give them complete freedom from  ter-proof safety. They'll tell you, as 
oppressive pressure — better seeing they tell us, “I couldn't bear to go 
with clearer lenses that are accurate back to my old eyeglasses.” 

to 1/10,000 of an inch — PLUS shat- 


list, samples and name of nearest 1Gard 


Send now for 1-Card foci chart, price 
distributor. 

DEPT. 
McLEOD OPTICAL COMPANY, INC. 


Plastic Lenses 


357 Westminster St., Providence 1, R. |. 


pS ARTIFICIAL EYES 
Individually Created 
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Feather-Light 
Non-Shatterable j 
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Precious eyes are safest behind 


hard resin Armorlite lenses! 
when 


These modern, highly durable lenses are made from hardest, 


safety die-cast resin with the same meticulous accuracy as glass. 
Armorlite offers your patients the following advantages: 
: ™ Four times the resistance to swift impacts 
IS of case-hardened safety glass. 
Thirty times more scratch-resistance than 
: the best common plastics.* 
po rtant Feather light! (Only the weight of glass). 


™ Four times the resistance of glass to fogging. 


*American Standard Safety Code Z26.1-1950, Test 17 


For children, sportsmen, and all those 
in eye-hazardous occupations, 
ARMORLITE IS YOUR BEST PRESCRIPTION 
Available through regular sources of supply, sent upon 
or directly from: 
ARMORLITE LENS COMPANY, INC. 
117 E. Colorado St., Pasadena, Calif. 


Literature 


request 


The Berman Metal Locator 


DVORINE i 
PSEUDO- 
ISOCHROMATIC 


PLATES 


(A valid and reliable test for 
color blindness.) 


Exclusive Features 

@ A test for color nomenclature, to distinguish 
the color blind from the color ignorant. 

@ A special section for testing very young chil- 
dren and illiterates. 

@ The set contains 23 plates with eight different 
color combinations, for the identification of 
specific confusion colors. 

@ The pages are mounted in a loose-leaf, six- 
ring cloth-covered binder, to permit the ex- 
aminer to change the sequence of the plates 
to outwit the malingerer. 


An electromagnetic detecting device that quickly 
and accurately locates metallic foreign bodies, in- 
cluding magnetic intraocular foreign bodies. Metal- 
lic fragments are readily detected from a satisfactory 
distance through intervening bone, tissue and fluids 
Probing or physical contact with the foreign body is 
not required tor detection 

Price of the set 


$12.00 


(with directions) 
Less 5%, if check accompanies order. 


SCIENTIFIC PUBLISHING CO. 
Dept. A, 2328 Eutaw Place, Baltimore 17, Md. 


The thin sterilizable probe provides preoperative 
localization, “pin-point” accuracy within the incision 
and postoperative check 
Lends precision to foreign body surgery and greatly 
reduces surgical trauma 


BERMAN LABORATORIES 


112-03 Rockaway Bivd. Ozone Park 20, N.Y. 
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Specialists in ALL TYPES of Plastic and Glass 
Artificial Human Eyes Exclusively 
MADE TO ORDER IN OUR OWN LABORATORY 


Doctors are invited to visit 


REFERRED CASES CAREFULLY ATTENDED 
AND SATISFACTION GUARANTEED 


EYES ALSO FITTED FROM STOCK 
Plastic ov Glass Selections Sent on Memorandum upon Request 


Implants and Plastic Conformers in Stock 


FRIED ano KOHLER, INC. 


665 FIFTH AVENUE NEW YORK, N. Y. 
near 53rd St. Tel. ELdorado 5-1970 


The test of time proves that the 
“LACRILENS”® contact lens can be worn 
for long periods of time in aphakia and in all 
sports, including swimming. Write For Brochure 


‘a 49 East 51st Street, New York 22, N. Y. 


Branches in 


Manufacturers of all types of Contact Lenses @; ® 
PHILADELPHIA « MONTREAL « JOHANNESBURG 
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Favored by students at 65 of 
the 74 U.S. medical schools 


In most medical schools, students are required to purchase their own 
otoscope-ophthalmoscope diagnostic sets. In 1954, Welch Allyn in- 
struments were purchased by a great majority of students at 65 out 
of the 74 medical colleges in the United States and at 9 out of the 11 
Canadian medical colleges 

Since Welch Allyn sets cost somewhat more than competitive 
brands, it seems obvious that this choice was made on a basis of quality 
alone. We believe that you who are established in the profession of 
medicine will be glad to know that our young doctors are starting right, 
with instruments that will provide accurate diagnosis with minimum 
effort, plus assurance of long and trouble-free instrument life. 


WELCH ALLYN 


ELECTRICALLY ILLUMINATED DIAGNOSTIC INSTRUMENTS 
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A NEW SERIES IN 


Titles in the new series 


© PARENTS’ PRIVILEGE 


for parents of young children 
of pre-school and early 
school age 


®A STORY ABOUT YOU 
for children in grades 4, 5, and 6 


for boys and girls of 
épproximately junior high 
school age 


® LEARNING ABOUT LOVE 
for young people 

of both sexes (about 16 to 

20 years of age) 


® FACTS AREN'T ENOUGH 
for adults who have any 
responsibility for children 

or youth that may create 


@ need for an understanding wags 


of sex education 


PRICES 


Note: Discounts apply to 
quantities of any single title, 


or to quantities of sets 


Quantity Discount Price 


| 50 

10 10% 4.50 
25 30 % 8.75 
50 40% 15.00 
100 50% 25.00 
1000 60 % 200.00 


Set of 5 titles, $2.25 


Distributed by 


AMA SERVICES 
Box No. 8610A 
Chicago 77, Ill. 


ORDER BLANK 


Enclosed is $____ (no stamps) for the following pamphlet(s) 


Title Quantity 
1. PARENTS’ PRIVILEGE 

2. A STORY ABOUT YOU 

3. FINDING YOURSELF 

4. LEARNING ABOUT LOVE 

5. FACTS AREN'T ENOUGH 

Complete set of five 


Please send pamphlet(s) to: 
(Please Print) 


Name. 
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This ad ; 
s ad appeared exactly as it is 


rinte 
printed here, twenty years ago 


N 
been changed. 
time that the pro- 
S prove they want big time 
consumer education by patroniz- 
ing the companies that make ; 
possible? Better Vision sales 
Inc., 630 Fifth Avenue, New Y 
20, New York. 


of Co-operation with Me 


| BUY my suppleyes of opucal manufacturers and 


wholesalers who have the vision to support the 
Better Vision Institute - and me. 
| look for the B. V. 1. honor emblem on their scauonery 


and literature. If it's not there, | say Thumbs down 


If wt vs there, 1 buy! 

I know its presence indicates that the manufacturer or 
wholesaler 15 matching his money broadmindedly with 
mine tO help make the public yision conscious — CO reach 


my fellow-countrymen and fellow rownsmen who now 


wear glasses ro have thei eyes re examined every year 
or $0 instead of every six years (as pet the present aver 


age) and to keep their eyews ar modern and in style 


J know they re helping to teas h my non eyeglass west 


ing the ssible need of an examinauon and of 


prop rly fitred glasses 
They dre yeving business my Way- so my business 


their Way They ve an eye for my game, 90 I've an 


ohn Buyer 


eye tor theirs 


| ‘ —20 YEARS AGO. ; 
—TODAY! 
eye-Sign 
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STICKING TOGETHER MULTIPLIES OUR STRENGTH! 


THE NEW MUELLER 
Electric 


CORNEAL TREPHINE 


ORDER YOURS NOW 
AT NEW SPECIAL LOW PRICE 


Balanced—Smooth, Clean Cutting 
Complete with Special Battery Box 


THE WITZEMAN BUR—A round, me- 
THE TREPHINE—A new model with a specially designed dium size (0.9 mm.) corneal ae — 
little motor of unusual power and smoothness, for quick, on a short shank that is interchangeable 


; with the Green-type cutting blades on 
clean cutting, even with the larger sizes of transplant the Mueller Electric Trephine. A very 


cutters. A convenient finger control switch gives you useful and efficient instrument for the 
instant start or stop of the trephine blade. Light weight, ‘"emoval of stains, 
beautifully, precisely built and balanced, the trephine is "9% etc., following 
furnished complete in a fitted case with two cuttin coments * ene 
P 9 foreign bodies. (Other 
blades (1.5 mm. and 2 mm.) and including a special long- _ sizes, special, to order.) 
life battery box. Save $25.00! Special. Each $72.50 Each, $5.25 


Instrument Makers To The Profession Since 1895 


330 SOUTH HONORE STREET 
& CHICAGO 12, ILLINOIS 


Complete ARTIFICIAL EYE 


Eperieace gained through over 100 years of artificial 


eyemaking enables us to produce and fit the very finest in artificial 
eyes. Glass and plastic eyes made to order or available 


from stock. Eyes fitted to all types of motility implants 


artificial Ord:rs filled the same day received 
Eyes sent on memorandum 
eye selection Liberal assortment of either glass or plastic 
Samples accurately matched 


through the mail Superior quality eyes—Finest workmanship 


WRITE FOR FREE COLOR CHART AND SIZE GUIDE 


° 510 Madison Avenue 
Chicago 2, Illinois New York 22, New York 
DETROIT «+ CLEVELAND + KANSAS CITY + MINNEAPOLIS « ST. LOUIS 
BOSTON «+ PHILADELPHIA «+ PITTSBURGH + WASHINGTON 


‘ 
| 
gerving the 4 Mager aud f ougelman 
since 185 


after 
cataract 


CATAREX service provides: 


a succession of temporary adjustment 
lenses of the necessary power to temper 
the shock of transition to complete 
aphakic correction 

immediate, accurate correction in 
sphere, cylinder and axis in a 
lightweight, cosmetically excellent 
lens in a modern straight-top bifocal 
the necessary lens changes as ordered 
by the ophthalmologist 

a simple method of determining 

the most accurate Rx, including 
comfortable pupillary distance, bifocal 
segment height and position 
elimination of vertex distance 
measurements 

doing away completely with the 
unhappy requirement of resurfacing 
and replacement of permanent lenses 
during the adjustment period 

an identical PERMANENT bifocal, 
Vision-Ease Catarex ‘D’, 


for the final Rx 


THE TENTATIVE Rx FOR APHAKIC CASES 


U | 


Catarex service, providing a new procedure for post-oper- 
ative cataract patients, consists of supplying, immediately 
on order by the ophthalmologist, temporary cataract bi- 
focal lenses on a ‘loan’ basis. 


Catarex service makes possible the desirable measure of 
fitting aphakic individuals earlier in the post-operative 
course, with a minimum of transition shock, There is no 
need for expensive, and sometimes unsatisfactory, resur- 
facing of permanent lenses due to changes in the Rx dur- 
ing the transition period. The prescription may be changed 
quickly, easily and inexpensively as many times as neces- 
sary, in order to arrive at the proper final correction. 


In actual clinical practice, more than 96% of all cataract 
Rxes have been satisfactorily completed by the use of 
Catarex lens service and the prescribing of Catarex ‘D’ 
cataract bifocals in the final Rx. 


Ask your optician or optical laboratory about Catarex 
service. 


VISION-EASE 


CORPORATION 


Saint Cloud, Minnesota 
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Most Natural 


ARTIFICIAL EYES 


Dispensers and makers of fine eyes of plastic and glass. Eyes to fit all types 
of implants. 

Selections sent on memorandum from the most complete group of eyes. Careful 
attention given to all referred cases. 

The Doctor and his patient must be completely satisfied or there is absolutely 
no obligation. 


Of Service Since 1906 


DENVER OPTIC COMPANY 


310 University Bldg. Telephone Main 3-5638 Denver 2, Colorado 


THE BEST IS NONE TOO GOOD 


When precious human vision is at stake no effort should be 
spared to succor it. You know that and so do we. Your 
reputation is built on the impeccable integrity and proficiency 

of your professional services. Our reputation is built on 
the precise and skillful interpretation of every prescription 


entrusted to us. Thirty-one years of successful operation 
have given us the know-how to guarantee you expert, meticu 
lous workmanship ‘ to assure your patients the very 
best of eye-wear to sustain their priceless vision. And you 
can bank on it without reservation that only the finest of 
materials—the known and trusted brands—are used, to the end 
that your reputation and your patients’ visual comfort and satis- 


faction may never be in jeopardy 


DOW OPTICAL CO. 


W. £. DOW, Pres. 


Chicago, Ill. Bloomington, Ill. 
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recision 
The OC Lens 


ertified Lenses 


The PC lens ( Patent No. 2,704,010, March 15, 1955) 
is the only real departure in multifocal design in 
20 years! 


In addition to being of highest quality, the PC lens 
has these distinctive features: 


Identifiable segment shape — straight top with rounded corners. 
Barium crown segment for freedom of color. 

Optical segment is only 442mm below top line to minimize image jump. 
Top line of segment is at an angle for maximum visual comfort. 

Also available in tints and trifocals. 


P-28 Multifocal lens has a 28mm seg. on center, and 


is available in a S55Sx60mm semi-finished blank 


a multifocal intended to fill every vocational need 


for large segments at an economical price. 


Also available in tints and trifocals. 


For complete information, contact your nearest Benson Laboratory or write: 


LABORATORIES CONVENIENTLY LOCATED IN Upper Mibwest Cities 


Since 1913 Executive Offices * Minneapolis 2, Minn. 
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Power: 


Advantages... 


Storz Instruments are 
available from Storz sales- 
men only. We do not dis- 
tribute under any other 
name or trademark. 


Storz Atas Hand Eye Magnet 


E-6650—Eye Magnet, Atlas: complete with four tips in wooden case and sepa- 


rate rectifier with footswitch. Small size for maneuverability and ease 
of handling. The magnet weighs 4.6 lbs. The rectifier with footswitch 
weighs 8.7 lbs. The type of tip selected is dependent on the position of 
the splinter. For strongest pulling power, the large cone tip is applied. 
More effective results are obtained by stepping on the footswitch 
repeatedly to get short interrupted pull rather than a long steady pull. 


The strong pulling power is similar to that given by the giant magnet. 
The absolute pulling power at the flange is 12.5 kg. or 28 lb. The ball 
jump power is 38.5 mm. The handling is not interfered with by strong 
directional pulls. 


Small size—Light weight—POWER! — POWER! — POWER! 


Made for 110 volt, 60 cycle, alternating current. If other current or 
voltage is desired, please specify. Uses 150 watts. Developed and 
tested at the University Eye Clinic in Kiel. 

Complete—$149.50 


E-6654 Magnet Tip, Intra-ocular, BONACCOLTO: 

small. $3.75 
E-6655 gg Tip, Intra-ocular, BONACCOLTO: 

large. $3.75 

The tips not included with magnet. Please 


order separately. 


Order directly from 


Slorz Justrument Company 


4570 Audubon Ave. St. Lewis 10, Me. 
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\ in 
Methu! 
] cellulose 


% AND 2.5% 


5% AND 2.5% 


Sterile, buffered ophthalmic suspensions of Cortisone 
Acetate and Hydrocortisone Acetate for topical use. In 
Methyl! Cellulose for more uniform suspension, more pro- 
longed contact (5 to 6 times longer), and better disper- 
sion when applied to the eye. 


ADVANTAGES OF DROP-TAINER PRODUCTS 


‘ @ Sterile e Stable e Preserved against contamination 
e Convenient to carry and use: better drop control 
@ Economical: non-spillable and non-breakable e Uniform 


Available from pharmacies and wholesale drug suppliers throughout Alcor 
the U.S.A. and Canada (Canadian Distributors, Imperial Optical 
Company, Toronto, Conodo) Write for catalog descriptive of LABORATORIES, INCORPORATED 
miotics, mydriatics, anesthetics, etc, supplied in Drop-Tainer. 

FORT WORTH, TEXAS 


| : 
| 

SF 
~ e 
G? 
( 
= 
| ZZ E 

DRO \ 7 
4 
| 


GONIOSCOPE (illustrated) floor model, for of- 


Instrumentation for 


MICRO-GONIOSCOPY and GONIOTOMY 


after Otto Barkan, M.D. 


fice and hospital surgery...... . $185.00 


PARSONS 


518-20 Powell 


Gonioscope 


CORNEAL MICROSCOPE B&L........... 180.00 
CORNEAL MICROSCOPE Haag-Streit....... 225.00 
Your own Corneal Microscope adapted to gonio- 

Otto Barkan Focal Illuminator (hand lamp) 

with plug in transformer................ 42.50 
Otto Barkan-Koeppe Diagnostic Lens (for viewing 

the angle) small (infant) 16 & 17 mm 

(medium) 18 & 19 large (adult) 20 mm in 

Otto Barkan Surgical Goniotomy Lens 

small (infant) med. (child and adult)... . . 45.00 
Otto Barkan Surgical Knife (latest model) .. . 9.75 
Otto Barkan Operating Lamp............... 65.00 


OPTICAL LABORATORIES, INC. 


Street 


San Francisco 2, Calif. 


NEW ORLEANS ACADEMY OF 
OPHTHALMOLOGY 


The Sixth Annual Meeting of the New 
Orleans Academy of Ophthalmology will 


be held in New Orleans in the Roosevelt 


Hotel, January 3-6, 1956, featuring “Dis- 
eases and Surgery of the Lens.” The regis- 
tration fee of $75 includes associate mem- 
bership in the Academy for the year 1956, 
as well as all other features of the conven- 
tion. Hotel Reservations should be made 
EARLY by writing directly to the Roose- 
velt Hotel or to 211 S. Saratoga St., New 


Orleans, La. 


LAGVS AW LASTS 


offices 


e best im scientific 


and factories are equipped with 
lighting facilities-—but, they re- 
‘ asses. These “GHOST” reflections 
are annoying and contribute to fatigue MAY-(C}-LITE 


coated lenses annoyances 


m surfaces of glas 


can help eliminate these 


Complete Your Professional Service By Adding 


The Best in Sight 
MAY-O-LITE 


Lew KHeflection Coating 


MAY RESEARCH, INC., Box 1181, Minneapolis 1, Minn. 
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ooo OUT OF THIS WORLD! 


Anyway you look at it, FOURTH DIMENSION is a completely new and 


distinctively different idea from Kono's own laboratories—a new pattern 
design. Kono's 4-D fuses color with a startling design formation m oving 


through dimensions of translucence and opaqueness. The phenor enal 


effect is a flattering contrast to facial features... bringing indivi val 


personality to the wearer 


Contact your local Konoptic spply 


house for further information 


KONO MANUFACTURING CO. INC OF INC 
Woodside, N.Y Chicago, Ill 
KONO SALES CO INC KONO Of THE SOUTH, INC 


Woodside, N Y Charleston, Atlanta, Go 


KONO OF CALIFORNIA, INC OF OHIO, INC 
los Angeles, Collf Columbus, Ohio 


From any viewpoint — | 
: 
N . 
\ 
Available NOBEL for men N 
in 40.0 and 4D-5 \ 
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Do you dismense glasses? 


We are one of the oldest, and most reputable wholesale opti- 


cians in the east, serving the discriminate ophthalmologist. 


An inquiry from you will bring a representative at your con- 


venience to outline our superior service plan. 


MAX ZADEK, INC. 


established 1904 
115 Fulton Street New York 38, N. Y. 


SURGICAL INSTRUMENTS CO., INC. 
520 FIFTH AVENUE, NEW YORK 36, N. Y. 
LONDON ESTABLISHED 1875 PARIS 


IMPROVED TRONCOSO 
GONIOSCOPE 
Dr. Manuel Uribe Troncoso, New York City 


The instrument illustrated consists of a low 
power binocular microscope with a magnifica- 
tion of 7 x (though 10'2 « magnification is avail- 
able if desired) and an illuminating telescope so 
mounted as to be adjustable to any focal length 
or type of contact glass. The illuminant is a 5.8 
V Lamp controlled by a separate rheostat and for 
type of beam by movement of the lamp housing 
in a Sliding mount. The light can be adjusted to 
a sharp image or an intense horizontal or vertical 
oval beam. Should the examiner wish other than 
fixed illumination, the lamp housing and mount 
may be completely detached from the scope by a 
“4 turn of the locking lever 


A trigger switch in the pistol grip activates the 
illuminant while in use, but extinguishes it when 
the instrument is laid aside 


Supplied complete as described, with one large 
plastic Troncoso tubular contact lens and carry- 
ing case $325.00 


See Us at the A.A.0.0. Convention—Palmer House, Chicago, UL, Oct. 9-14, Booths 79 & 80 


REFRACTING UNIT FOR THE OPHTHALMOLOGIST 
COMBI I 


All-purpose treatment and refracting unit for the ophthalmic practi- 


tioner. Time saving combination of all instruments. Raising and 


lowering of treatment chair by electric motor. Back and footrest angle 
to any desired position. Easy and simple to operate. Entire space 
required approximately 38 x 60 inches. 


ANTON HEILMAN 
220 MAIN STREET HEMPSTEAD, NEW YORK 
October 9th-14th, Palmer House, Booths R5-6 
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(HY OROCORTIBONE, MERCK) 


‘effective in some cases in which 
cortisone was comparatively ineffective...’ 
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In the treatment of ocular disease, Hypro- SUPPLIED: ORAL — Hyprocorrone ‘Tablets: 20 
CORTONE “has proved effective in some cases in mg., bottles of 25, 100, and 500 tablets; 10 mg., 
which cortisone was comparatively ineffective.””' — bottles of 50, 100, and 500 tablets; 5 mg., bottles 
“The ideal treatment schedule in any severe — of 50 tablets. OPHTHALMIC — Sterile Suspension of 


intraocular inflammation, especially of the pos- Hyprocorrone Acetate: 0.55% and 2.5%, 5-ce. 
terior segment, consists of an initial course of — vials. Ophthalmic Ointment of HyprocorTONE 
systemic therapy.”"' When the condition im- Acetate: 1.5%, 3.5-Gm. tubes. 


proves, local therapy may be adequate for control, 
“Approximately 60 mg. daily has proved to be 
a good maintenance dose in chronic cases. There 
has been a surprising freedom from side effects 
4 such as Cushing's syndrome.””! 
INDICATIONS: Anterior segment inflammatory 
eye diseases and posterior segment inflammatory Philadelphia 1, Pa. 
eye diseases. DIVISION OF MERCK & CO., INC. 


REFERENCE: 1. Gordon, D.M., Am. J. Ophth. 37:533, April 1954. 
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NEW 


ADDS COLOR a 
AND DESIGN a 
TO ART-CRAFT q 
FRAMES 
These new featherweight brow-pieces 
can be applied to any Art-Craft 
Leading Lady frame. Each piece is 
handsomely engraved. Comes in four 
eye sizes. Easily applied. 
IN FOUR 
EYE SIZES 


= 


2° 
Us 


lied, to j 
4 App A 
Ant-Buow | 


pplicd, to All-Z, 


Benuliful 


Applied, In. Magicolon 
Colors 


ART-CRAFT optical cCo., INC. 


MANUFACTURER ERCLUSIVELY DESIGNED 
ROCHESTER 6, N. Y. ART.CRAFT 
PLEADING LADY FRAMES 
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